Ju. LURIE 


Handbook 
of Analytical 
Chemistry 


ТЕ 
21122123 


Н17ГЭ || 
27212205 
7114 | № 


MIR PUBLISHERS 


MOSCOW 


Ив. eo 


I i Јад. уз (а) ae 


r 
ж 
LE 
coge COPY 
NCT FOR SALE 


ЛО. 10. Лурье 


СПРАВОЧНИК 
ПО АНАЛИТИЧЕСКОЙ 
ХИМИИ 


Издательство 
«Химия» 


Ju. LURIE 


Handbook 
of Analytical 
_ Chemistry 


Translated from the Russian by 


Nicholas Bobrov 


MIR PUBLISHERS 


MOSCOW 


First published 1975 


Second printing 1978 


ЧЕКИТ. W B LIBRARY 
Date Io. 8 5 28 


Ассп, No.. WIG... 


На английском языке 


© English translation, Mir Publishers, 1975 


TO THE READER 


Mir Publishers welcome your comments on the 
content, translation and design of this book. 

We would also be pleased to receive any proposals 
you care to make фай our future publications. 

Our address is: 

USSR, 129820, Moscow I-110, GSP 

Pervy Rizhsky Pereulok, 2 

Mir Publishers 


Printed in the Union of Soviet Socialist Republics 


Contents 


РЕВ: eo; а аж кка м я 6 OWS XQ ue 
Preliminary Remarks ............. zT 
Table 1. Atomic Weights of the Elements ........, 
Table 2. Radioactive Elements ............ 
Table9, lon Redi sie аз eo иу мамо жи 
Table 4. Ionization Potentials of Atoms and Ions . . 
Table 5. Structures of Outer Electron Layers, Ion Potentials and 
Analytical Groups of Cations. ........... 
Table 6. Atomic Weights, Molecular Weights, Weights of Atomic 
Groups, and Their Logarithms . . 

Table 7, Analytical and Stoichiometric Multipliers (Factors) 

Table 8. Solubilities of Inorganic and Some Organic Compute 
ilu WAP оо чии 12112127 Р x а 

Table 9. Solubilities of Some Inorganic ни іп Organio 
Solvents; at 48-25°C „= 4» 68 чи оа мази 

Table 10. Solubility Products of the Chiet іші Soluble 
Substances . . . . . . +. - - . 

Table 11. Activity Coefficients of Various 1008 я 


Table 12. Activity Coefficients of Various Ions at dica Values НЕ 
the Ionic Strength of a Solution 


Table 13. Calibration of Glassware . . . . . 


Table 14. Calculation of the Results of РОР Analytical 
Determinations ............ 
A. Acid-Base Titrations . da ere m a 
B. Oxidation-Reduction Methods 11111111 
C. Methods of Precipitation and Complexing . 
D. Methods of Titration with Complexone III E 


Table 15. Masking Reagents in Titration with Complexone ш 


Table 16. Calculation ої the Results of Gas and Gasometric Апа- 


19888 v a v 30€ ж (uet Rose ча қз ин 
А. Bringing the Gas Volume to Standard Conditions eek 
B. Vapour Pressure over Water and over Absorbing Solu- 

PIOUS: « з o ce o mox wm T 8 pet aE 
C. Densities of Gases and Vapours (р) . 


100 


105 
117 


120 
12 


123 
123 
125 
129 
130 


132 


136 
138 


155 
156 


6 


D. Gasometric (Volumetric) Determination of Gas-Form- 
ing Substances . (sux 


Table 17. Conversion Formulas for Solution Concentrations 


Table 18. Densities and Concentrations of Solutions . же 
A. Densities and Concentrations of Nitric Acid Solutions 
В. Densities and Concentrations of Sulphuric Acid Solu- 


tions а но Ди bar tons еі бкл» Ш-ка. ер yay й 
C. Densities and Concentrations ої lIydrochloric Acid 
DOUDIS uw nde X кж» шж» 526%, Вб deo m %® 
D. Densities and Concentrations ої Phosphoric Acid Solu- 
tions Mo ALI. ee XU ue а се ке ОО 
E. Densities and Concentrations of Perchloric Acid Solu- 
tions. . оу tok wu ож Cox AP а м 
F. Densities and Concentrations of Acetic Acid Solutions 
С. Densities and Concentrations of Potassium Hydroxide 
БОТОВЕ 55 жя + =з =з t m d MORD ны 
Н. Densities and Concentrations of Caustic Soda Solutions 

I. Densities and Concentrations of Ammonia Solutions . 
1. Densities and Concentrations of Sodium Carbonate Solu- 
ШИШ NEU es я етеш вою жов ж % а 
K. Densities and Concentrations of Selected Commercial 
ШАШЫ „ааа тат or X ях я шоб бок я 
Table 19. Слој Acid-Baso Indicators... er nn 
Table 20. Ionie Product ої Water at Temperatures Ranging from 
OC Gite TOU Є T ка чо о хаз кик ои 


Table 21. Colorimetric Determination of the рії of Solutions 
Table 22. Ionization Constants of Indicators . . 
A, Monochromatic Indicators , , + , 
B. Dichromatic Indicators в 
Table 23. Some Mixed Indicators 
Table 24. Universal Indicators ЭР" 
Table 25. Chief Fluorescent Indicators . 
Table 26. Selected Chemiluminescent Indicators 
Table 27. Principal Adsorption Indicators . "S 
Table 28. Indicators Commonly Used in Complexonometry . 


Table 29. Hydrogen Ion Exponent (pH) Evaluated in Terms of 
the Activity of Hydrogen Ions (аң.) and Vice Versa . 

Table 30. Preparation of Buffer Solutions . . . . . . . 

- Buffer Solutions with pH 1.10-3.50 . 

Buffer Solutions with pH 1.10-4.96 
Buffer Solutions with pH 2.20-3.80 
- Buffer Solutions with pH 4.00-6.20 

Buffer Solutions with pH 4.96-6.69 
Buffer Solutions with pH 4.80-8.00 
С. Buffer Solutions with pH 7.71-9.23 


но 


ъч 


158 
159 
160 
160 
161 
164 
165 


167 
169 
169 
171 
172 


173 


174 
176 


198 
199 


200 
200 
200 


201 
203 
204 
214 
216 
220 


252 


253 
253 
254 
255 
256 
257 
257 


H. Buffer Solutions with pH 9.23-11.02 c 
I. Buffer Solutions with pH 8.53-12.90 . . . . . 


Table 31. Acetic-Acetate Buffer Solutions . . . . . . | | 
Table 32. Universal Buffer Mixture 8 Ж 
Table 33. Buffer Solutions from Individual Rid 2x uU 
Table 34. Determination of Electrode Potentials . . . 
A. Values of Ò at n — 1 and Temperatures Ranging "from 
OPC to 5056 . . v3 сама вања ши ши S я 
B. Composition and Potential of Selected Reference 
Electrodes Relative to the Standard Hydrogen Electrode 
Table 35. Electrometric Determination of pH ...... А 
A. Standard Quinhydrone Electrode Potential А цип Лудо) 


at Temperatures Ranging from 0 °С to 50 °C . . . „ „ 

B. Potentials of Calomel Electrodes at ЖУТЕ 
Ranging from 0°C to 50°C . . . . . - . . 

C. Difference between the Standard Quinhydrone Electro- 
de Potential (Е? quim. myar.) and the Potentials of the 
Reference Calomel Electrodes (Ece) at Тезден 
Ranging from 0 °С to 50°С В 


Table 36. Change of рН іп Precipitation of Metal Нуйгозїде 
Table 37. ionization Constants ої Chief Acids and Bases . . . 


Table 98, Dissociation Constants of Complex Том. . . . . . 
Table 39. маъму of Selected Tons at ан b ^ infinite We 
TUR «о x pow ==» ВО ва wa Pur 


Table 40. Standard Oxidizing Potentials (87) Relative (0 the D 
tential of a Standard Hydrogen Electrode at 25 °G . 


Table 41. Chief Oxidation-Reduction Indicators , , , , 
A. Indicators not Sensitive to Changes in the pH and ТБА 
Ionic Strength of а Solution . . . 
B. Indicators Sensitive to a Change in the pH and the 
Ionic Strength of a Solution . 
Table 42. Spectral ринит eg and Gomes Corresponding to 
ТИЙ; + CRs Пра аи Os s ву Ee Soe a 
Table 43. һабан Methods of Determining Vatious и 


Table 44. Properties of Selected Solvents . 


Table 45. Extraction with Organic Solvents . . . 
A. Extraction of Various Elements in the Form ‘of Dithi- 
2008608. з ки» ce ez • 


B. Extraction ої Various Elements in the Form ої Diethyl 


Dithiocarbamates . . 
C. Extraction:of Various Elements in tlie Form of Cupfer- 


yonates леене 
D, Extraction of Various Elements in the Form of Нудго- 


xyquinolates , б б б боб 


E. Extraction of Various Elements from Hydrochloric, 
Hydrobromic, Hydroiodic and Nitric Acids by an Equal 
Volume of Diethyl Ether опа 9 89298995 


Table 46. Separation of Organic Compounds . . . . . 
A. Classification of Individual Compounds According "to 
Their Behaviour under the Action of Some Reagents 
B. Composition of Groups . = = e e s «s_e 5 
Various Organic Compounds Belonging to the Main 
GROUPS! 522552, кам 65% я завет 
D. Wides read Compounds Whose Belonging to a Group 
Is Difficult |. зам rosar 
E. Separation of Mixtures . . . . . . . . . . 


Table 47. Substances Used for Drying . . . . . . - - 0... 
А; Drying ob Gases: з я ж ж я kon ж ток б шко ю ши 
В; Drying of Liquids зо e: ооа ео р 


Table 48. Preparation of Hygrostats ....... 


Table 49. Principal Organic Reagents . . ihe ewe 

A. In the Alphabetical Order of the Reagents и ко бла ба % 

B. In the и лели Order of the Elements i Being Deter- 
БИДЕ СЫ x aon а 6 

Table 50. USSR Standard 5166 сага как ве. 


Table 51. Half-Wave Potentials in Polarographic Analysis 
with a Dropping Mercury Electrode . . . . . . . . . . 


Table 52. Amperometric Titration of Selected Substances . . 


Table 53. Conditions of Amperometric Titration with Two Po- 
larized Indicator Electrodes . . . б, ЖА 


Table 54. ния of Hydrogen and Охуи at Various Ele- 
ЙЫМ a o6 a roe chon om m om o EY ok REUS E з 3 


са! 


Table 55. Potential of Electrode Decomposition 4! 1N Solu- 
tions of Selected Compounds . 


Table 56. Flame Рһошету.............. 


Table 57. British and American Weights and Measures in Com- 
parison with the I£etric System of Measurement ^d 


Table 58. Simplified Table я Hines ae Logarithma 
. Logarithms. . , 1.5 
B. Antilogarithms . , 


Appendics, Examples of Using Somól Tables 


тае 14 ръчна њи я 


212015:18 S шы ү TN dde Sox dnd mus рабата 
Pile Ж 2 SS секад а дава ван Ж 
12012119 Lo iro. RE Жа OE do к шшш ИР" 


Пойа РИ oy 25 s S3 €" orc ROR OW фаз 


442 


Ртеїасе 


Handbook of Analytical Chemistry is intended for scientific workers, 
and chemistry students in universities, polytechnics, and technical 
colleges. It can be used in solving various problems (both calculating 
and experimental) concerning general chemistry, analytical chemistry, 
chemical technology, and so forth. 

The tables of solubility products, of ionization constants of weak 
acids and bases, and of oxidation-reduction potentials have been 
drawn up according to recent data. When those tables were being 
drawn up, the following works were used: J. Bjerrum, G. Schwarzen- 
bach, L. G. Sillén, Stability Constants of Metal-ion Complezes, with 
Solubility Products of Inorganic Substances, London, 1958; W. M. Lati- 
mer, The Oxidation States of the Elements and Their Potentials in 
Aqueous Solutions, N.Y., 1952; N. V. Axelrud and Ya. A. Fialkov, 
Ukrainskii khimicheskii zhurnal, 16, 75, 283, 296 (1950), and other 
articles from Soviet and foreign journals. 

As wo know, the results published by various authors concerning 
the determination of given quantities greatly differ from one another. 
It is thorofore oxtromely difficult to select the “most probable” value 
of every constant. There is no international body to annually publish 
such “most probable” values of the given constants, as is done, for 
instance, by the International Commission concerning atomic weights. 
Tho selection I have made from numerous literary data is therefore 
inovitably subjective. I will be very grateful for information pointing 
out cases when this selection was made incorrectly, and will take 
account of such comments in the subsequent publications of the 


book. 


The tables of the densities and concentrations of various acids and 


basos are drawn up for 20°C. юм 
The temperature values in all tables are given in degrees Celsius (°C), 
Tables 22, 32, 33, ЗАВ, 35, 39, 47, 48, 51-55 have been compiled 


by P. K. Agasyan, docent of the analytical chemistry department of 
the Moscow State University. 
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Instead of the ordinary table of fivo-place logarithms, а "simplified" 
table of five-place logarithms and antilogarithms is given at the end 
of the book. It takes up the same space as the tables of four-place 
logarithms, because instead of the real values of the differences be- 
tween mantissas, their mean values are given for every line of the 
table. Errors that arise when using this table are not over 0.00002. 
The other tables in the handbook give exact values of the live-place 
mantissas of logarithms, 


Ju.Ju. Lurie 


Preliminary Remarks 


The numerical expression of the results of weighings and other 
measurements, and the subsequent calculations with these numbers 
necessitate a strict observance of several rules. 

Rule 1. All numerical values, whether they are obtained directly 
by measurements or whether they are the derivatives of these measurements, 
must have a cerlain number of significant digits so that the last figure 
alone is questionable; the second-last figure must be accurate. 

For instance, the number 20.24 (ml), which expresses the reading 
of an ordinary burette, contains a proper number of figures, since 
figure 4 was obtained by an approximate (visual) estimate of the 
distance between the edge of the meniscus and the nearest scale divi- 
Sion. Consequently, this figure is dubious: another observer could 
read the measurement of the burette as 20.23 or 20.25 ml. If upon 
measuring the solution by a burette, the lower boundary of the menis- 
cus exactly touches the scale division showing 15 ml, the measurement 
result must be expressed by the number 15.00 (ml), since the observa- 
tion error is not over 0.01-0.02 ml. Both zeroes in the number 
15.00 (ml) will be significant digits. The zeroes standing at the begin- 
ning of the number before the first figure which is not a zero are not 
regarded as significant digits. Hence, the number expressing the 
mass of the filter ash 0.00004 (g) contains only one significant digit: 4. 

If the mass is determined in grams and expressed by the number 
23.4 (g) in which the last figure is inaccurate, in order to represent 
this mass in milligrams one must write not 23 400 mg, which would 
give a wrong idea about the accuracy of the weighing, but 234 -10? mg, 
ог 2.34.10! mg. gii 

Rule 2. When discarding the last figure if it is equal to or more 
than 5, the preceding figure must be increased by unity. 

Thus, in discarding the last figure in the number 16.236, we 
obtain 16.24. | 

Rule 3. Upon addition (and subtraction) of several numbers, there 
will remain, as a result of calculation, a certain number of figures after 
the point that are in the addend with the least number of decimals. 

Rule 4. Upon multiplication or division, the maximum relative 
error of the product or quotient cannot be less than the relative error in the 
least accurate number from the numbers taken. 

Relative errors are usually expressed in per cent: it is the ratio 
of the maximum possible error of the number to the number itself 


multiplied by 100. 
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If, for instance, it is necessary to multiply 0.0123 -24.62 -1.07461 
and if it is taken that the maximum absolute error in each of these 
numbers is not over unity in the last figure, then the corresponding 
relative errors will be: 


1 и 
153 100— 0.89; 
1 
забо 100= 0.04% 
4 
чот 100= 0.001% 


The first number has the greatest relative error (0.8%). It follows 
that the maximum relative error is not less than 0.8 per cent in the 
product as well. If the first three significant digits 0.325 are kept in 
the product, the last digit will already be inaccurate, since 0.8 per 
cent from 0.325 comes to about 0.003. А 

In cases when rule 1 is observed, i.e., when all numbers used in 
the calculation contain not more than one inaccurate figure, it is 
possible to apply the more simple (although less accurate) rule 4,a. 

Rule 4,a. Upon multiplication and division, asa result of calcula- 
tion, it is necessary to keep a certain number of significant digits which 
are in the number having these digits least of all among the numbers used 
in the calculation. 

In the example given above, tho first cofactor has three, the second 
has four, and the third has six significant digits. Consequently, we 
must, leave in the product three significant digits and discard tho rest; 
the result will be 0.325. 

Rule 5. In all the intermediate results, it is necessary to keep one 
figure more than is required by the preceding rules, In the final result, 
this "reserve figure" is discarded. 

Rule 6. If some data have more decimals (upon addition and subtrac- 
lion) or more significant digits (upon multiplication and division) than 
others, they must first be rounded, keeping one extra figure (see rule 5). 

Rule 7. Upon multiplication and division with the aid of logarithms, 
it is sufficient to have as many figures in the mantissas as there are signi- 
te multiplier. 
ns, we can confine ourselves to the 
logarithmic table on page 448 of this book. 
well as an unsubstantiated accuracy 
gures after the decimal point, when 
ubious, the use of multi-place loga- 
» another error is very common: the 


€ dual measurements that leads to the 
finding of figures which in any case will be discard 


calculations (if these calculations 
Analytical chemists, for instan 


making all weighings on an analytical balance with an accuracy 0 


Ача Spent much time sitting by the balance: 
determining the correct figure in the fourth decimal! At the same 
time, this accuracy is often pointless. Here are a few examples: 
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1. Antimony is determined in red copper in which the Sb content 
is not more than 0.00396. For analysis, a portion of copper weighin 
10 g is taken. With what accuracy must the copper shaving be wei hed? 

The result obtained must have not more than two significant 
digits, since copper containing even 0.0031% Sb must be discarded. 
Great accuracy is not needed, and in essence it is unattainable by the 
analytical methods used. Hence, the maximum absolute error in the 
final result is --0.0001%, which makes up --3.396 of the maximum 
permisible Sb content in the metal. The calculation is made by the 
ormula 


where a = antimony content found; 
g = weighed portion. | 

If a weighed portion of copper is taken with an accuracy of up 
to one-tenth of a gram (-+0.1 г), then with respect to the entire portion 
weighing 10 р, the relative error will be 2-196, which is far less than 
3.39%. In other words, if instead of 10 g of capper; 9.9 g or 10.1 g 
are weighed, then with a Sb content of 0.30 mg, this will give, in the 
first case, 0.00303% and, in the second case, 0.00297%, which in 
both cases will be rounded off to 0.0030%. It follows that a weighing 
can be made on technical scales with an accuracy of up to 0.1 g. 

2. The accuracy of the colorimetric methods of analysis (if the 
optical density of solutions is measured visually and not photocolori- 
metrically or spectrophotometrically) is usually not over --5% of the 
relative errors, while by some other methods, the relative error comes 
to 4-10% and more. According to rule 4, the accuracy of the result 
cannot be higher than the accuracy of the least accurate measurement, 
and therefore, no matter how accurately a test is weighed for analysis, 
if this analysis ends with a colorimetric determination, the accuracy 
of the results will not be higher than the aforementioned -Е5%. It 
follows that if 1 g of a test is weighed with an accuracy of +0.01 g, 
i.e., with a maximum relative error of 2-196, this accuracy is high 
enough. | 

Ua colorimetric methods are used only to determine the compo- 
nents contained in very small amounts in the substance being analysed, 
When a great relative error is permissible in the result obtained. The 
determination of iron in iron ore by the visual colorimetric method 
eads i issible errors. a 

ЕА V be assumed that, in determining small amounts, 
the colorimetric methods of analysis are less accurate than 
other methods. On the contrary, if in the preceding example 
Sb is determined not by the. colorimetric method (as is 
usually done), but by the gravimetric method, we would 
have to weigh about 0.0003 в ої 8b,O,, which on an ordinary 
analytical balance can scarcely be made with a maximum 
error less than +30% of the relative errors. In addition, 
no account is taken of the inevitable significant error due 
to impurities present in the calcined precipitate; an error 
which cannot be eliminated even when a microbalance 


is used. 
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3. In the calculation of the results of volumetric-analytical deter- 
minations, the least accurate figure is the number of millilitres of 
a titrating solution used for titration. Since the hundredth parts 
of a millilitre are marked approximately, it can be accepted that the 
maximum measurement error is not less than --0.02 ml. The error 
due to the remaining residue is also --0.02 ml. Therefore, the overall 
error can be as much as 0.04 ml*. With the total expenditure of 20 ml 
of the titrating solution, this will come to 0.2% of the relative errors. 
It follows that, taking 1 g for analysis, the weighing can be performed 
with an accuracy of up to 1 mg. This gives a relative error of 4-0.5 mg, 
or 0.05%. If less than 20 ml of the titrating solution are used for 
titration, less accuracy is needed in taking a weighed portion. 

On the other hand, the weighing of a starting substance for esta- 
blishing the titre must be performed with an accuracy of up to unity 
in the fourth decimal, since in this case a portion weighing only about 
0.2 g is taken and about 40 ml of the titrating solution are used for 
titration. 

If one wishes to increase the accuracy of the volumetric-analytical 
methods, one must use gravimetric burettes instead of ordinary ones, 
which completely precludes errors due to inaccurate measurement, 
remaining residue and a difference in temperature. The weighing 
of a sample now becomes a less accurate operation, and it should be 
performed with a relative error which is determined by the accuracy 
required in the final result (0.01% and less). 

The foregoing should not lead to the conclusion that the weighed 
portion can always be taken with an accuracy of --1 mg or less. On the 
contrary, there are some analytical operations when the entire accuracy 
of an analytical balance must be used, and when even the accuracy 
of a microbalance is not high enough. Here are two examples. 

4. Red electrolytic copper must contain 99.95% of Cu. The analy- 
tical determination of Cu in this case is made by electrolysis. What 
accuracy must the weighing be made with? 

The error in the final result, expressed in per cent, must not be 
more than -+0.004%. It is apparently necessary to have no lesser 
accuracy in weighing a test of red copper as in weighing a platinum 
electrode before and after Cu is deposited on it. If one gram of a test 
is taken for an analysis, then, with the maximum accuracy of the 
weighing on an analytical balance being --0.2 mg, the relative error 
will be +0.02%, which is far more than is permissible. Therefore, 
in the given case, it is necessary to use a balance that is more accurate 
than the ordinary analytical one, or (as is usually done) to take not 
less than 5 g of the substance being analysed. Р 
. 9. Suppose that for determining Zn in a copper-zinc alloy contain- 
ing about 20% of Zn, a portion weighing 0.02 g is taken, whether 
owing to the small amount of shavings which an analyst has or with 
due regard to some advantages in the techniques of working with 
small amounts of a substance. The analysis is concluded by weighing 


ж See I. M. Koltgof and E. B. i i i titative 
Analysis), Moscow, о а "ER Sendel, Kolichestvennyi analiz (Quan | 

жж See, for instance, T. М. Koltgof and E. B. Sendel, Kolichéstvennyi analiz 
(Quantitalive Analysis); Moscow, 1948, p. 561; I. M. Koltgof and V. A; Sten- 
ger, Ob'emnyi analiz (Volumetric Analysis), Vol. 11, Moscow, 1952, р. 25. 
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the precipitate in the form of Zn,P,07. What accuracy must the 
чібі be made with? 

'The result of the analysis must be expressed with an accuracy 
of up to a hundredth part of a per cent (for instance, 19.8496), 1.е., 
with a permissible error of +0.01% of the absolute errors; since 
the Zn content is 20%, this will come to +0.05% of the relative 
errors. The same accuracy must be obtained when weighing the portion 
of shavings and the calcined precipitate Zn P,07. When a portion 
weighs 20 mg, the value +0.05% comes to --0.01 mg; the same per- 
centage of the mass of the calcined precipitate (~8 mg) is still less, 
being about -+0.004 mg. A microchemical balance gives an error 
of about +0.01 mg. It follows that, in the given case, the weighing 
performed even with a microchemical balance does not ensure the 


required accuracy. 
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Table 1 


Atomic Weights ої the Elements 


The atomic weights of various elements are determined with 
different accuracy which is expressed by a different number of figures 
after the decimal point. When the number expressing atomic weight 
ends with one or several zeroes, the latter are significant digits showing 
the accuracy with which the atomic weight of the corresponding ele- 
ment is determined (see rule 1, p. 11). 

The results of chemical analyses must not be expressed with a preci- 
sion greater than that of the atomic weight. This limitation must 
be especially reckoned with when determining some platinum and 
rare-earth elements, and also rhenium. 

The table contains relative atomic weights published by the Com- 
mission on Atomic Weights of the International Union of Pure and 
Applied Chemistry (IUPAC) in 1965. 

The Commission adopted a resolution whereby the old “oxygen 
chemical unit” of atomic weights (1/16 of the average atomic weight 
of the natural isotopic mixture of oxygen atoms) is replaced by the 


“carbon physical unit” (1/12 of the atomic mass of the carbon iso- 
tope 120). 

Poor di the elements, besides those given below, the number expres- 
sing the atomic weight is given with an error not exceeding -Е0.5 in 
the last digit after the decimal point. The deviations of the atomic 
weight values for the given six elements aro as follows: boron 
0.003; hydrogen +0.00001; oxygen +0.0001; silicon --0.004; 
sulphur --0.003, carbon 0.00005. These deviations are due to 
variations in the natural isotopic composition of the elements. 

Owing to the experimental inaccuracies in the determination of the 
atomic weights of the six elements listed below, their values deviate 
within the following limits: bromine +0.004; iron +0.003; copper 
--0.001; silver 0.001; chlorine 0.001; chromium 20.001. 

The atomic weights of radioactive elements are given only for 
thorium and uranium; for other radioactive elements, the mass number 
of the isotope with the longest half-life is given in square brackets. 


| Atomic Atomic 
loga 


number weight, a 


| Symbol 


Element 


mA AC 89 [227] 35 603 
psum Ag 41 107.868 03 289 
Арда иа АТ 13 26.0815 43 106 

Аш 95 [243] 38 561 


Americium 39.948 60 150 


Arsenic 

і At 85 [210] 32 222 

Astatine Au 79 196.967 | 29 440 

Gola B 5 10.811 03 387 
oron Ba 137.34 13 780 


Barium 


2— 1845 


Table 1 (continued) 


Element Symbol Арас ED log ч 
Beryllium Be 4 9.0122 95 483 
Bismuth Bi 83 208.980 32 010 
Berkelium Bk 97 [247 39 620 
Bromine Dr 35 19.904 90 257 
Carbon С 6 12.01115 | 07 958 
Calcium Ca 20 40.08 60 293 
Cadmium Cd 48 112.40 05 077 
Cerium Ce 58 140.12 14 650 
Californium Cf 98 1252) 44 040 
Chlorine Cl 17 35.453 54 965 
Curium Cm 96 [247] 39 270 
Cobalt Co 21 58.9332 71 036 
Chromium Cr 24 51.996 11 997 
Caesium Cs 55 132.905 12 354 
Copper Cu 29 63.546 80 309 
Dysprosium Dy 66 162.50 21 085 
Erbium Er 68 167 .26 22 340 
Einsteinium Es 99 [254] 40 483 
Europium Eu 63 151.96 18 173 
Fluorine F 9 18.9984 | 27872 
Iron Fe 26 55.847 74 700 
Fermium Fm 100 12571 40 993 
Francium Fr 87 [223] 34 880 
Gallium Ga 31 69.72 84 396 
Gadolinium Gd 64 157.25 19 659 
Germanium Ge 32 72.59 86 088 
Hydrogen H 1 1:00797 | 00 345 
Helium He 2 4.0026 | 60 235 
Hafnium Hf 72 178.49 25 162 
Mercury Hg 80 200.59 30 231 
Holmium Ho 67 164.930 21 730 
Iodine I 53 126.9044 | 10348 
Indium In 49 114.82 06 002 
Iridium Ir 87 192,2 28 А 
Potassium K 19 39.102 | 592 

4 
Ктуріоп Кт 36 83.80 92 32 
Кошой | Ки | 104 | [264] | 42 160 
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Table 1 (continued) 


ен йн | 
Klement symbol | Акти | зд а log a 
Lanthanum La 57 138.91 14 273 
Lithium Li 3 6.939 84 130 
Lawrencium Lr 103 [256] 40 824 
Lutetium Lu 71 174.97 24 297 
Mendelevium Md 101 1257] 40 993 
Magnesium Mg 12 24.305 38 570 
Manganese Mn 25 54.9380 73 987 
Molybdenum Mo 42 95.94 98 200 
Nitrogen N 7 14.0067 14 634 
Sodium Na 11 22.9898 36 154 
Niobium Nb 41 92.906 96 804 
Neodymium Nd 60 144.24 15 909 
Neon Ne 10 20.179 30 490 
Nickel Ni 28 58.71 76 871 
Nobelium No 102 [255] 40 654 
Neptunium Np 93 [237] 37 475 
Oxygen о 8 15.9994 20 410 
Osmium Os 76 190.2 27 921 
Phosphorus Р 15 30.9738 49 099 
Pr ini Pa 91 1231) 36 361 
Se EN Pb 82 207 49 31 637 
Palladium Pd 46 106.4 02 694 
Promethium Pm 61 [145] 16 137 
Polonium Po 84 [210] 32 222 
Pras mi Pr 59 140.907 14 893 
Si ee ER Pt 78 195.09 29 024 
Plutonium Pu 94 [244] 38 739 
Radium Ra 88 [226] 35 414 
Rubidium Rb 37 85.47 93 181 
Hheni Re 75 186.2 26 998 
наны nh 45 | 102.905 | 01244 
Hadon Rn 86 [222] 34 635 
Ruthenium Ru 44 101.07 00 462 
Sulphur 5 16 32.064 50 602 
Anti Sb 51 121 75 08 547 
Seandinm Se 21 44.956 65 279 
ы 


PLI 
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Table 1 (continued) 


Atomic 


Atomic 
weight, а log а 


Symbol | number 


Element 


Selenium Se 34 18.96 89 741 
Silicon Si 14 28.086 44 849 
Samarium Sm 62 150.35 17 111 
Тіп Sn 50 118.69 07 441 
Strontium Sr 38 87.62 94 260 
Tantalum Ta 73 180.948 25 795 
Terbium Tb 65 158.924 20 119 
Technetium Te 43 [99] 99 564 
Tellurium Te 52 127.60 10 585 
Thorium Th 90 232.038 36 556 
Titanium Ti 22 41.90 68 034 
Thallium Tl 81 204.37 31 042 
Thulium Tm 69 168.934 22 772 
Uranium U 92 238.03 37 663 
Vanadium M 23 50.942 70 708 
Tungsten үү 74 183.85 26 446 
Хепоп Хе 54 131.30 11 826 
Yttrium Т 39 88.905 94 893 
Ytterbium Yb 70 173.04 23 815 
Zinc Zn 30 65.37 81 538 
Zirconium Zr 40 91.22 96 009 


Table 2 


Radioactive Elements 


Ato- | Mass number 
Element Sym- | mic | of the tong | Half-life | Decay mode 
her isotope 
Actinium Ac 89 227 22 у a, p- 
Americium Ат | 95 243 7.8 х 103 y| о 
Astatine At 85 210 8.3h а, Electron 
capture 
Berkelium Bk 97 247 1.4x 103у | о 
Californium Gr 98 252 360 y a 
Curium Cm 96 247 1.6 х 107 y] а 
Einsteinium Es 99 254 2.7 х 1028 | a 
Fermium Fm | 100 257 3d Electron 
capture, 
a 
Francium Fr 87 223 22 min ж p= 
Lawrencium Lr | 103 256 8s 2 
Mendelevium | Md | 101 257 1.5 її Electron 
capture 
Neptunium Np 93 237 2.4 x 106у| 0 
Nobelium No | 102 255 -8 8 a 
Plutonium Pu 94 244 3.8 x 108 y] а 
Polonium Po 84 210 138.4 d a 
Promethium Pm | 61 145 18 y На 
Protactinium | Ра 91 231 3.2x 1"у| а 
Radium Ra | 88 226 1,622 у |а 
Radon Rn | 86 222 3.83 d a 
Technetium Те | 43 99 2.1 х 105 y | Ёс 
Thorium Th 90 232 1.4 x 1010 y| а 
Uranium U 92 238 4.5 х109у| а 


ж 5, second; min, minute; h, hour; d, day; y, year. 


LOERT. W B LIBRARY 
(0.8. 
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Table 3 


Ion Radii 


The values of ion radii are given in angstroms (À) with a coordina- 
tion number of 6. When the coordination number is 4, the correction 
comes to —6%, with the coordination number of 8, it is --3%, and 
with the coordination number of 12, it comes to +12%. 


Size of radius, À, according to 


Subst. Ionic : А 
MARGE | charge | gotaschmidt Pauling | Pelr апа en 
Ac +3 -- AAt 1.19 
Ag +1 1 1.26 1.13 - 
Al +3 0.57 0.50 0.57 — 
Am 4 ын ER 0.85 - 
13 - = 1.00 0.99 
As +5 = 0.47 0.47 — 
+3 0.69 = 0.69 0.58 
=8 = 2.22 1.91 - 
+4 0.89 
Au 43 ын = 0.85 0.90 
+4 = 1.37 1.37 — 
B +3 = 0.20 0.24 - 
ВЕ; 4 2 2.28 
Ва ЖЕ; 1.43 1.35 1.38 — 
Be +2 0.34 0.31 0.34 — 
Bi +5 = 0.74 0.74 - 
+3 — == 1.20 1.16 
—3 = m 2.13 - 
Br i = 0.39 0.39 i 
-4 1.96 1.95 1.96 - 
с +4 0.2 0.15 0.20 = 
—4 = 2.60 2:60 = 
cN- —1 — рем == 1.92 
Са +2 4.06 0.99 4.04 = 
Cd +2 1.03 0.97 0.99 0.92 81 
Се +4 1.02 1.01 0.88 0.93; 0. 2 
+3 1:18 = 1.02 1.00; 1.0 
e 14 - 0.26 0.26 сб 
uy 1.81 78 78 = 
со | —1 ын ын pes 2.36 
Co +3 0.64 as 0.64 0.72 ” 
+2 0.82 0.72 0.78 0.78; 0.8 
Cr +6 0.35 = 0135 - 
cos еле UNE ами азуы ПРИРО 
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Table 3 (continued) 


Size of radius, A, according to 
Substance | Jonie 
charge | Gojascnmiat | Pauting | 2195294 Be 
+3 - = 0.64 0.62 
+2 0.83 = 0.83 2 
Стоғ| —2 — ње = 3.00 
з 41 1.65 1.69 1.65 = 
Cu 39 0.70 нэ 0.80 0.69; 0.82 
4+4 = 0.96 0.98 0.95 
Dy 4-3 1.07 25 0.88 0.91 
Er 43 1.04 = 0.85 0.87 
Eu 358 1.13 — 0.97 0.96 
12 = = — 1.09; 1.24 
F 17 = 0.07 0.07 = 
Zi 1.33 1.36 1.33 = 
Fe £3 0.67 - 0.67 0.73 
4-9 0.83 0.75 0.80 0.75 
Ga +3 0.62 0.62 0.62 - 
са +3 1.11 = 0.94 0.94 
Ge +4 0.44 0.53 0.44 - 
33 — = 0.65 | | 0.98; 0.73 
224 = 2.12 =s = 
H EN 1.54 2.08 1.36 -- 
Hf 4-4 Өвс = 0.82 0.86 
Hg +2 1.12 1.10 1:12 1:05 
Но 43 1.05 - 0:86 0:89 
І n р 0.50 0.50 - 
45 0.94 = = 0.98 
44 i = - 1.30 
edi 2.20 2.16 2.20 2.19 
In +3 0.92 0.81 Ca — 
Ir l4 0.66 0.64 0.65 | 0.75; 0.68 
i3 ES == - 0.81 
42 = — — 0.89 
K +4 1.33 1.33 1.33 = 
Ta T e = 0.90 = 
43 1.22 1.15 1.04 225 
Li +1 0.78 0.60 0.68 -- 
Іш 13 0.99 = 0.80 0.84 
Mg 42 0.78 0.65 0.74 i 
Mn 47 а 0.46 0.46 = 
+4 0.52 0.50 0.52 = 
+3 0.70 — 0.70 0.67 
БР 0.91 0.80 0.91 55 
Мо 46 ын 0.62 0.65 = 
0.68 0.66 0.68 = 
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Table 3 (continued) 


Size of radius, A, according to 
Ionic 


Substance m 
charge | Goraschmidt Pauling Belay one omer 
МоО | —2 — 
= Es 3.45 
N 15 0.15 0.11 0.15 0.13 
—3 = 1.71 1.48 1:30 
мні | +1 1.43 = = 13 
NO; | —4 == ES eis 2% 57 
Na +1 0.98 0.95 ода | шин 
Nb +5 0.69 0:70 0.66 - 
эм T 0.69 0.67 0.67 0.74 
ШІ 13 145 E 0.99 0:99 
Np 1? 0.78 0.69 0.74 0.68; 0.79 
1% = == = 0.82 
-5 = въ pe 0.88 
14 = = 0.88 0.92 
о +6 = 0.09 0:08 те 
"ER 1.32 140 1:36 1.45 
он; | 44 = ск 2 ы E 
" нэ 2 : 
8 63 0.67 0.65 0.65 0.75 
42 E 2 a 0:89 
я = ыг яр ЕС: 
ТІ 0.85 0.34 0.35 - 
22 — = Ем 0.44 
ро | Z = 2.12 1.86 — 
pa 3 = = НА 3.00 
13 = 0.91 0.96 
Pb +4 0.84 0.84 0:26 p 
E ; . ‘76 - 
Pd 13 1.32 1.21 1.26 1.47 
Tí = - 0.64 | 0.73; 0.65 
Pm 43 - = = 0.72; 0.88 
Рг +4 1.00 0.92 pig X 
+3 5 ыыы we Б 
Pt ii 1416 - 1.00 1.00 
55 = — 0.64 0.76 
1% Es - = 0.90; 0.87 
" 18 = = ES 0.81 
Ч 12 = = e 0.87 
43 ча = 0.86 0.90 
H 4.52 == 1:02 1.00 
5 - 24 - 
49 1.48 1:49 - 
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Table 3 (continued) 


Size of radius, A, according to 


Sub Ionic 
ubstance | charge Goldschmidt| Pauling вена Елең 
R — — = 0.56 
° + — = 0.52 0.55 
+4 = = 0.72 0.71 
Rh +4 == = 0.65 0.82 
43 ка = 0.75 ў 
Ви +4 0.65 0.63 0.62 0.74 
3 - - - А 
12 = = 0.85 
5 +6 0.34 0.29 0.30 = 
+4 0.37 
=> 1.74 1.84 1.86 1.90 
SH- 1 - 2.00 
"wu бк 0.62 0.62 = 
T 0.90 B 0.90 = 
-3 - 2.45 2.08 - 
0.81 : = 
: (вј 38 | | be ги 
44 2 = 0.69 0.56 
= 1.91 1.98 1.93 1.91 
Si 4-4 0.39 0,41 0.39 = 
Бад = 3 — 
i = = 2.90 
5104 | -—4 — Ls 
Sm л 1.13 - 0.97 0.97 
Sn +4 0.74 0.71 0.87 = 
74 > 143 1.20 1.10 
7 1.13 : 5 
Ta t5 pis x 0.66 0.73 
Tb 43 1.09 = 0.89 0.92 
Te +6 == 0.56 0.56 0.61 
4-4 0.89 0.81 0.89 iss 
290 2.11 2.21 2.22 c 
Th 4 1.10 1.02 0.95 0.99 
13 зи эн, 1.08 1.08 
ті n 0.64 0.68 0.64 25 
13 0.69 - 0.69 = 
1; 0.80 - 0.78 0.76 
ті 43 1.05 0.95 1.05 ES 
41 1.49 1.44 1.36 ЖЕ 
Tm +3 1.04 — 0.85 0.86 
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Table 3 (continued) 


Size of radius, À, according to 


і T Ionic 
ина shatge Goldschmidt | Pauling Belge ana Em 
U +6 == - = 0,83 
45 = = 0.87 
+4 1.05 0.97 0.95 0.93; 0.89 
L3 1.04 1.03 
V +5 0.4 0.59 — 0.59 
+4 0.61 0.59 0.61 0.64 
+3 0.65 = 0.67 — 
2 0.72 ES 0.72 - 
w +6 = = 0.65 = 
+4 0.68 0.66 0.68 == 
¥ +3 1.06 0.93 0.97 = 
Yb +3 1.00 = 0.81 0.85 
Zn +2 0.83 0.74 0.83 0.70 
Zr +4 0.87 0.80 0.82 = 
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Table 4 


lonization Potentials of Atoms and Ions 


The ionization potential is the minimum voltage of the electric 
field needed for tearing away one electron from an atom or ion. 
. The table gives the potentials of the ionization of atoms and ions, 
i.e., the potentials required for вар one electron from a neutral 
unexeited atom (X — e — X+) and the potentials required for tearing 
away one electron from a single-charge (positive) unexcited ion 
(X+ — e — X?*), from а two-charge unexcited ion (X?* — e + ХЭЭ) 
and so forth. | 

Insufficiently reliable data are given in parentheses. 


Element 


-е-, X+ 
X+—e Хо 
X2+—e + Хэ» 
X3+—e + XA 

Хаї+—е + Х5+ 

X5+—e + X6+ 


edo UE НЕ. ЈЕР 
40] 2) | co | (89) 
Ar 1-97 21-48 p- БОГ” 4%; 190.4 


оң 


Table 4 (continued) 


і Б + т т 
+ = я в = 5 
Element 3 1 1 1 1 1 
1 Ї | ï 1 1 
х Ё і і i i 
Я ж = м 
НГ 5.5 14.9 4 
Ни 10.43. | 18:75 EA lol 7 
! 10.44 19.0 93 42) qn 
In 5.70 | 18.86 | 28.0 25 89 
B 4.34 | 31.8 15.9 Us (98) 
Kr 14.00 | 24.56 | 36.9 525 245 
Та 5.61 | 11.43 | 1947 | (5917 aa 
Li 5.39 | 75.62 |1924 (52) (80 
d 245 14.7 (19) _ = € 
g 64 | 15.03 | 78.2 ТЕ 
Ma | 18| вм ста саси а 
N 14:54 | 29:60 | 20 | 464 | 612 | 61 
Na 5.14 | 47.29 | 74.6: 77.45 | 97.86 | 552, 
Nb 6.88 | 13:90 Б P d 138.6 172. 4 
Nd 6.31 2 38.3 50 110. 
Ne 21:56 | 41.07 | 635 - = = 
МО 118185 En mtu 
р 5 са є 
Os 87 | $15 | 5693 | тоа | изә | 184 
P 10:55 | 1 = 40 54 68 
Ph 742 | 1518 3010 | 51.35 | 65.01 | 204 
Pd 8.33 | 19.42 ын 39.0 69.7 84 
Po 8.2 19.4 29, gn (66) Gs) 
Pr 5.76 E (61) 
Pt 8.96 | 18.54 » ES = 
Ra Bas | dou en (41) (55) 15) 
Rb 4.18 27.56 40 (46) (59) (0), 
Re 7.87 16.6 26 52.6 74.0 84.4 
Hh 7.46 | 15:92 | 20) (38) (51) (05) 
Rn 10:75 | 214 259 | (46) (67) (85) 
Ви 7.36 16:60 30.3 (44) (55) (67) 
5 10:36 | 234 0.3 (47) (63) (81) 
Sb 8.64 | 167 34.8 47.3 72.5 88 
Se 6.56 | 1916 | 248. | ма | ва | 110 
ie 975 | 215 | 22-75 | 79 | 9018 | 1H , 
81 8.15 | 16.34 | 33. 42.9 68.3 82. 
Sm 5:6 42 33.46 | 45.1 | 166.7 205.1 
П 7.33 і M == — 
Sr 5:69 11 08 50.1 46.4 | 91 (103) 
Ta 7.7 ів 2 43.6 57.1 71.6 90.8 
гр 6.74 не | (22) (33) (45) > | 
------- 1 чи == 
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Table 4 (continued) 


Element 


X34—e -» Х4+ 
Х4+—е-+ X6* 
AX6*—e-. ХӨР 


8 
м 
1 
ә 

Ї 
+ 
м 


X?i—e + X3+ 


() 


41045 А 41018 АТ 


^ ВЕ яван 
| vy 876 92 61 Ср 90 
! niv 11115 +6189 +545 +94 +L 
| сви o1nonns цоду2д2 тешлоух 
р 410419 А dnoiz АГ 
| тт ——— ~ -- 
| о V8 GL ус 6% ere ve 6 8) OF 60 10 
АЗУ AlS AWD АШУ agen) +Ш +517  .zpO з48Н +09 „ду «ПУ 
AoA] јеплојхо u01]20[9-gJ 9191405) 
sdnojd A ориг AI 941048 [I[ JO dnou3qns рис 
-- -------- - — 
"wg 09 #7 é 6% 97 6% 9% yo 76 85 
AML AIO +єЧН «в +510 ӨО +9] + МО +500 +594 + ЧИ 
IAL] үешгэүхө иол2919-81 919[Чшоэи] 
Чпола TII Jo dnouzqns 15] 90048 II 91018 І 
------------- о (— NE 


9 66 еа 0% gw 


t ва де сє 6% 6: OF вр вр £707 8902140 L09 
Ы. +94 +elV ИН +HZ + 


90 
JN tek +57 #600 +2] | за80 +515 4284 «ен +171 +8 «M ЇНМ +94 +50 
10Хи| Тейчоухо п0110010-8 чо -Z 93914109) 


(зшрел sjr 03 цог ue 10 әдлецо əy} Jo 01161 оці 
1М/7 581149104 oruor jo зол оці 9418 өм 's[oqui&s попео aq тори) 


(ЧОТ "I ^N 9) 9urpaooou) 
зпопед Jo заполо [eorj4peu y риє зјециојод чор ‘злоде] подія 1994) JO saunjonajs 


с 91481, 
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Table 6 


Atomic Weights, Molecular Weights*, Weights of 
Atomie Groups, and Their Logarithms 


In compiling this table, all additions of atomic weights have been 
made in conformity with rules 2 and 3 (p. 11), the needless decimals 
having been discarded. 

The atomic weights of all elements (apart from the 12 elements 
given below) are expressed in numbers in which errors are within the 
limits of --0.5 in the last figure. . | 

When a fractional part of an atomic weight is being found, the 
error in its magnitude apparently passes over to the next decimal, 
Which now becomes the first of dubious figures. The total number of 
figures after the decimal point thus increases by unity. If, for instance, 
the atomic weight of titanium (Ti) is 47.90, then one-half of this 
dius weight (1/2 Ti) will be not 23.95, but 23.950; Sn — 118.69, 

Sn — 59.345. 

When a multiple of an atomic weight is being found, the error 
increases. If, for instance, it is necessary to increase the atomic weight 
0 times, its value must be rounded off by reducing the number ої 
figures after the decimal point by one figure. For example, the atomic 
Taught of nitrogen (М) is 14.0067; while 10 М is not 140.067, but 
.07. В є 
The multiplication of the atomic weight of iron only by 2 gives 
an error within the limits ої --0.006 and, consequently, an error can 
be made in the preceding figure; therefore, if Fe = 55.847, then 2 Fe 
will be not 111.694, but 111.69. When dividing the atomic weight 
of iron by 3, we have the maximum error within the limits of -Е0.0001 
and, consequently, the number of figures after the decimal point will 


Not increase: 1/3 Fe = 18.615. 
One must be guided by such 
atomic weights of various elemen 
errors is either equal to or more 
must be made by re 
Point by unity. 


considerations also when adding the 
ts: if the sum of the maximum possible 
than 2-5 in the last figure, а rounding 
ducing the number of figures after the decimal 


Formula | Weight, a | loga 


COE X. 107.868 03 289 

Зоо С РР 215.736 33 392 
мат QU PI 323.604 51 001 

жом aa B Es 446.524 64 984 

діре чо пр 462.523 66 513 

ub к 187.772 27 363 


ті г weights of solvents and organic reagents not included 
this TALIS ae given Та tables 44 and 49, respectively. in 
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Table 6 (continued) 


Formula Weight, a loga 


166.913 22 249 


274.11 43 792 
133.886 12 674 
215.741 44 050 
143.321 15 631 
331.730 52 078 
431.730 63 521 
126.866 10 335 
535.56 72 881 
643.43 80 850 
234,772 37 065 
153,874 18 717 
169.873 23 012 
231.735 36 499 
149.885 17 576 
418.575 62 177 
247.80 39 410 
165.950 21 998 
311.80 49 388 
206.808 31 555 
438.544 


26.9815 43 106 


8.99383 95 394 
53.9630 73 210 
80.9445 90 819 
107.9260 03 313 
134.9075 13 003 
161.8890 20 922 
266.694 42 601 
204.117 30 988 
459 444 66 223 
133.341 12 496 
241.433 38 280 

83.9767 92 416 
140.9719 14 913 


See КА(50,), Ї2Н,0 

See NH,ANS0,), -12H20 
212.996 32 837 
375.134 57 419 
101.9612 00 843 


Table 6 (continued) 


Formula Weight, а log a 


16.9935 23 028 

89 211 

08 619 

(504) 342. 53 422 
Al, (SO, 366. 82 375 
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Table 6 (continued) 


Formula Weight, a log a 
32001: Se om a > am 8 250.52 39 884 
E or oe мхи. 117.17 06 882 
CR RE FEY РЕ ја du важи 67.806 83 127 


чі р are ме елі 86.805 93 854 
Бэй уз жаз» 42.810 63 155 
I ж Р ОЙ 0да aay guy юра 58.809 76 944 
тыры ы о плоча AY 2 69.62 84 273 
ЕИ oye wee a E. 155.24 19 100 


LIUM MEG ir A Rae У 37. 13 780 
Мары? ‚68.6 83 677 
ESSEED те .68 43 883 

оно жш d 61 492 

Ка 5 c dp T Ваши Ч 47 298 

о В ae а, Ё 52 268 
RE кою мита ща y 29 524 

ET RO n ! 43 688 


водія Ул уні Ж 436 35 288 


J 4 аман алдах 208. 31 859 
TEM fa wae з 244.28 38 789 

np Wr вину ma pa 322, 50 821 
[QUAM E rm Pra PE uus s 37 436 
итал лата ы 290.8/ 46 865 

Wok owe» фі 3 40 369 


и 4 24 388 
MIB Е 41 722 
Цэ : : 18 566 

Чан ee қ Е 88 463 
НД ewe es : : 22 876 
поеди 1 23 388 


HA 315. 49 899 


dope 5 9.0122 95 483 
AM E ВК 50610 65 380 
TEIT 18.0244 25 586 
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Table 6 (continued) 


Formula Weight, а loga 
He. борец ка oR EY 69.0246 83 898 
BeCOj-4H40 11111111: 141.0829 14 947 
В oo eorom 79.918 90 264 
BeCl,-4H,0 11112111. 151.980 18 179 
Che Зое нь ride m 47.0090 67 218 
ВЕНИ она нрав сс 85.0058 92 945 
BeNO, 38,0 1111-11. 187.068 27 200 
CORR NE а «салада 25.0116 39 814 

Вон jM жатық de 43.0269 63 374 
Be, Бабы cs SK RG ARSE SG 191.968 28 323 
Ё 0:5 oak ша ITA 105.074 02 149 
ВОИН оо 177.135 24 830 
i: T PEE T E EET 208.980 32 010 
ана 69.6600 84 298 
n Ms POUR ев 417.960 62 113 
BiG Oi 2522220... 332:069 52 123 
ОД аа. 641.443 80 716 
в(ф Е aoe ae 659.458 81 919 
м mn M rusas 875.85 94 243 
И 315.339 49 878 
Bi Dy ралы а В 609. 5 
ATY "aa p 589.693 77 063 
с Che сауда пні 716.598 85 528 
(Bit ОНО preseas 862.768 93 589 
о oe Не Duct IN OS 860.796 93 490 
Noy” ДЕ MM 391.995 59 659 
ВИЛО) БЕО зам : 68 580 
B, 2 [НУ 555 RANT 465-958 66 834 
В 1/ H0 ....... $ 71 515 
bior а при срива 304.883 48 443 
ЭРЭГ СЕТО 44 569 

ОО на 1947 82 344 
ЧА, р ЭЛЭГ 305.000 48 430 
qu dle 303.951 48280 
514.15 71 109 


Table 6 (continued) 


Formula Weiglit, а loga 
aE EERE TET TE 79.904 90 257 
ӘНЕ x n аа мна ао 159.808 20 360 
BBE n a неа в 239.712 37 969 
ДНХ фи ва 23805805 223 319.616 50 463 
ОВ exu EH о мааи 399.52 60 154 
OB эшш oe emu ns 419.42 68 072 
BEO eumd еза жж 95.903 98 183 
ВОН жык жыз OREM Gan, 127.902 10 688 
ИВО: пас Fe и 21.3170 32 873 
О еа E E E E У 12.01115 07 958 
ОЙ 80804 semet 24.0223 38 061 

Bi sos chines, и а 6048 ah > 36.0335 55 671 
Mie wed 58-58 36 280286 son 48.0446 68 164 
DU usage. ons 60.0558 71 855 
Bu zd он мишени 72.0669 85 774 
ТО ын алы Neon Gros EID тш 84.0781 92 468 
ВО мр Ва чийн 96.0892 98 267 
ОО жез» RE тэрээ noo 153.823 18 702 
CHA камъка wae ce oe 14.0271 14 697 
22, ..5.... 1111 28.0542 44 800 
Шет кава 42.0813 62 409 
ЗОНЫ woe en oe Gwe we 56.1084 74 903 
SUB mugs lee и пне 70.1355 84 504 
ӨШ здрав MT. 84.1625 92 512 
Saone RE EET sa. 15.0351 17711 
ДӨҢ, wr uo rr 30.0701 47 814 
БОНЫ а аан 45.1052 65 423 
ОН рана 60.1402 тт 916 
ШОН are e а ал 15.1153 87 608 
ЗОНЫ oc Ба 90.2104 95 526 
ails ХЭТ ЖҚ seu so а ge aw 2 16.0430 20 529 
ens "UE dcus moe x e 26.0382 41 561 
ШШ D x Gis au em ee 29.0622 46 333 
BUS „шь... 58.1243 76 436 
ЗОНЫ REDDE: 87.1865 94 045 
mh ite mou. 77.1068 38 709 
ДОН? ах ас 154.2135 18 812 
НЭЭ РИ 231.3203 36 421 
ОНЕ "Т gag suas 126.1593 10 092 
сн? А Жок эл ж ж шшк 127.1673 10 437 
сні 25989 RE oe ны 128.1753 10 780 
CO РУ ee 94.939 97 744 


Formula 


дм 


2€H,N, 
С,Н,М, 
(ethylenediamine) 

BRN 53083 
(pyridine) 


Со Ма НСО, . 
СН HNO, - 
СНО 


(tartrate-ton) 

МО ааны 
(phenol) 
С.1,0,М 
(anthranilate-10n) 
ОМ . . aa 
(hyd 
CoH, 
(hydroxyquinoline) 
CN yqu 


GON 5256 
CNO see OCN 
CNS see SCN 
со 


97 


Tuble 6 (continued) 


| Weight, a loga 
119.378 07 692 
50.488 70 319 
34.0335 53 191 
141.9395 15 210 
42.0405 62 367 
84.0810 92 470 
60.0995 77 887 
79.1023 89 819 
158.2046 19 922 
312.3773 49 468 
412.836 61 578 
375.3902 57 448 
30.0265 4T 750 
31.0345 49 184 
62.0689 79 287 
32.0424 50 573 
43.0456 63 393 
46.0695 66 341 
148.0729 17 048 
94.1141 97 365 
136.1314 13 396 
144.1543 15 883 
145.1622 16 185 
26.0179 41 527 
52.0357 71 630 
78.0536 89 239 
104.0714 01 733 
130.0895 11 424 
156.1071 19 342 
28.0106 44 732 
60.0558 77 855 
44.0100 64 355 
22.0050 34 252 
88.0199 94 458 
132.0299 12 067 
60.0094 77 822 
30.0047 47 719 


и 
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Table 6 (continued) 


Formula 


Weight, a loga 
2600, =. ми ма 120.0187 07 986 
SED ока ан жеш; 180.0281 25 534 
(9419 wok рр dou 88.0199 94 458 
ГОН. ааа „шж. 45.0179 65 339 
GS ааз р 76.139 88 161 
ОВ(МНЫ, газо. 76.120 88 150 
С аз кенеа ааа 40.08 60 293 
Аба мај... соо 20.040 30 190 
сс ври мена БА 80.16 90 396 
5 ЗОЯ Siw eae ea ыды 120.24 08 005 
НАВЕ S 2. 244 8227 199.89 30 079 
ою ЗОО ааа 307.98 48 852 
БЭЛЭН с Paez d ако Ед Lo 64.10 80 686 
Са(СНо,) 1111: ; 
балай” ЭГЭЭ: 130.12 11 434 
^ : 
UM Б клан бата 158.17 19 912 
a DOS смел 2 : 
UM — 218.22 33 889 
BEAHS0S-5H,0 ....... 308.30 48 897 
Са СЕО), б КЕШ noue 3 498.45 69 762 
Cay(C,H;0.),. 570.51 75 626 
Е 710.58 85 161 
80.10 90 363 
100.09 00 039 
50.045 69 936 
128.10 10 755 
64.050 80 652 
146.12 16 471 
110.99 04 528 
219.08 34 060 
142.98 15 528 
215.05 33 254 
156.07 19 332 
192.10 28 353 
78.08 89 254 


Re 
СР ght te лайн 


70 612 
62 428 
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Table 6 (continued) 


Formula 


Weight, а 


СаНРО,-2Н,0 
Ca(H,PO,), 
Са(П.РО,),.Н,0 
ба(15),. GH40 
Ba 


Cala) 26,0 
215. NGC 


ed 
NE 
(С.Н 


сас 


НОТ rates 


172.09 
234.05 
252.07 
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Table 6 (continued) 


Formula Weight, a lora 
Cd(GH,ON)2H,0 22222. 430.74 64 022 
га (они оо ур 5.7 35 966 
NL шин ©5618 ии 
ДЕТЕ аи ара дини 23 090 
бїс з ЭРЭ” 23 650 
GO 21202110707 30 380 
CdCl, -2.5H,0 mé 35 858 
СЧНе(СК), . . .... . 73 665 
сан оно 11111117 8: 38 037 
€d(NO 11111111 Ч 37 805 
СаО») 4н0 .::::.:: 308.47 48 921 
Вонр... 1852 16 557 
Саб a 398.74 50 06 
мата мое хага 998.74 60 069 
Швея 144-46 15 975 
Қолы қоя; ж мово За жұ 208.4 319 
€080,948,0 22122112: 256.50 40 909 
аква ля М arms 
Се gy ы 140.12 14 650 
ce E нор Ж dee 5 35.030 54 444 
jd ТЭЭГ” дээ 66 por 
Се(С.Н NS) (80,-7H,0 2 5 17 774.70 eI 
к са ші 60.) 71,0 : 774.70 88 913 | 
(тоа рыны) ео 572.58 75 184 
40:00: 2... 544.30 73 584 
СО мото ка... 706.44 84 908 
Себи тр о хэвлэ 246.48 39 178 
ел MEME 372.59 57 123 
Ce(NHi); (NO уау DP 548.23 73 896 
CONT водене 2222: 584.26 76 661 
BNOS Энд... 632.55 80 109 
ара MEME 326.13 51 339 
BUE РРО 434.23 63 772 
| юю з 172.12 23 583 
^c Erreskatea a 328.24 51 619 
Серо, по наши 484.36 68 517 | 
ПРЕ 235.09 37 123 | 
e(SOj) нб. 332.24 52 145 | 
© кз qnm 404.30 60 670 


41 


Table 6 (continued) 


Formula 
Оба Ој окови HES == 
веб ВО ве 
ЊЕ ршина ме ата з Ed US 
SUN lane ni Ac 
qM MM ово 42 гэ» 8 
ОЇ а acuto mo E er obe 
BGM). oa be але тетіктен 
BO ома таи 
ОШ. ною жіно я EIE 
a ла ком мига вон ЌЕ ВВ 
CIO; зу ря з= X ямою» я а 
GIO, 2.4 элээж 
88 cn wonw a ees BREESE 9 
17409 «iene ко Я Є .644 
aoo md а мае СБ 4 
| каза сочни! 176.7996 24 748 
EM жык давао 248144 33 993 
(ОВ CELL CL 326.833 51 433 
CoBn:GH,0 | но 249.085 39 635 
Col HiOs 46,0 нее“ 2 
СССР) (СМ 491.51 69 153 
Co (Cs HN), (SCN кая = =. 
(pyridine) 7 ORE 1 
Со,(С.Н,0,),-4Н,0 не“ 627 .066 
SC HA 331.196 52 009 
Co(C;H,OSN % паев one 
anthranila 
Со(сүн ОМ nm 1,0 кү 383.272 ын 
ydroxyquinola = 
со(б ОК 2050 611.458 
«-nitroso-B-naphtholate) 182.984 da omi 
(СОЗО зона 129.839 11 341 
d urit troi 237.931 37 645 
GoCl,-6H,O тетот 237.931 37 645 
CoCrO, Ee oce f ОР бе те n и пеш да 
ОНО еа 482-943 26 232 
EM aA ж == == жЕ 291.035 46 395 
“5 pe eod ee 74.9326 87 467 
с разів: Вина: 165.8646 21975 
mM ашаны e 165.864 21 979 


^2 


Table 6 (continued) 


Formula 


Weight, a loga 
291.810 46 510 
90.997 95 904 

154.995 19 032 
281.102 44 886 
51.996 71 597 

17.3320 23 885 
103.992 01 700 
155.988 19 309 
122.902 08 956 
158.355 19 963 
266.447 42 561 
See К Cr(SO,), 12H,0 

238.011 37 660 
400. 149 60 222 
67.995 83 248 

99.994 99 997 

115.994 06 444 
38.6647 58 731 

18 182 


151.990 


ло 
Ha 


Table 6 (continued) 


Formula Weight, а loga 
CSPI: о а ава ч 673.62 82 842 
USES. it d» one oes dg dp P E 361.872 55 856 
ОВ и WETTER TII 63.546 80 309 
ШЕ панни ноёлж 31.7730 50 206 
DG ten os. лено ве fo 127.092 10 412 
HU A ARATA R 190.638 28 021 
ЎР доло a енче аа 223.354 34 899 
Qu HU ДЫ” ек єє 199.651 30 027 
(aceta t 
се, (SON з яяя =з 337.91 52 880 
id 
с EET ЗЕ 335.809 52 609 
о ом тар асай ия); 351.855 54:008 
| j 
ШІНШІ кер 425.891 62 930 
Idina 

Cu Сыны). H,0 514.13 11 107 
Uns mn знан на 288.796 46 059 
ОХУ NN 89.564 95 213 
QUO] . 2:592 аже 98.999 99 563 
Chk... oc oan ede ei 134.452 12 857 
СИОН О ен 170.483 23 168 
GuHg(SCN), ean ОВК нем е 496.46 69 588 
M M 190.450 27 978 

С ска ui але ЖЕ 187.556 7 
сине, » NERA залжээ. 241.602 38 310 
Симо): НО 20: 295.648 47 077 
ба ша ce жена? 79.545 90 061 
ее 25% 39.773 59 959 
сій lor венн a 97.561 98 928 
CU дано то 143.091 19 561 
Ка QE NC я Е 62 
сиіоні, бо, ае gh = 95.610 98 050 
Cus фм 159.16 20 183 
(С ад wre ron È 121:628 08 503 
ЧИЕ 159.608 20 305 
НО. 249.685 39 739 
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Tabie 6 (continued) 


Forinula | Weight, a log а 
Fie Ge OOM а фа ok оф 18.9984 27 872 
SE. md mg eeu 2 37.9968 57 974 
арин 96.9952 75 584 
AI oid ыса d 75.9936 88 078 
Ор oe RE Sue клин 94.9920 97 769 
ВЕ € Eis Oe мык Ae, 113.9904 05 687 
PO sone BY Bd mw unc 55.847 74 100 
AES xq Eolo 18.616 26 989 
Mal sedo gae pa qo sc 27.924 44 598 
ONG розн 111.69 04 801 
BRO ы» raso. 167.54 22 412 
FeBr, oS ue e ГҮҮ 295.559 4T 064 
ДЕВА ORO са а e 403.651 60 pn 
РА ose UE duae эз» 179.55 25 41 
Fe(C,H,ON BE >з ёз» te е 488.310 68 870 
(пудгохудиіпоїао) 
Fe( UN) aes л хий 211.954 32 624 
5250; Be З ЖЮ дод ЗИ е Са 115.856 06 392 


2 
FeCh4H,0 11111111 ; 4 
Foch ti, 198:81 28 84 


Formula Weight, a log a 

ЫҢ 2. ља ваља ножа 69.72 84 336 

DON с nam wt өндө» 139.44 14 439 

Са(СьН ОМ) ......... 502.18 70 086 

(hydroxyquinola ate) 

бас, іВҺ05),........ 975.55 98 925 
romohydroxyquinolate) э 

ШИ T улг ыша pg 170.08 24 571 

Ga, Oy мана suh sor RS 187.44 27 286 

D ре Р Р ЕЕ 72.59 86 088 

ЁО = win swe os SS 145.18 16 191 

ВЕ плотная 214.40 33 122 

БӨПЕ а «жые л 52466 104,59 01 949 

бозы „ривал ва ве 136.72 13 583 

Иа аараан 1.00797 00 345 

DIT accum nu R$ тем 2.01594 30 448 

Я 25 игб: Үү 3.02391 48 057 

ЙГ за 4.03188 60 551 

BE Gone оди Rode reps Sod 5.0399 70 242 

Pp ам said dn 6.0478 78 160 

ME S виз fL ak 7.0558 84 855 

SH er UM E EN UA cs 8.0038 90 654 

HT ccm miU 141.9431 15 241 

НАЦО LO 222222 411.848 61 474 

HBO, * НО 2.2.2... 43.818 64 165 

61.833 79 122 

80.912 90 801 

96.911 98 637 

128.910 11 029 

46.0259 66 300 

60.0530 77 853 

a 90.0795 95 463 

Нето жекеге 149.081 17 342 

ізінің ШЫН row ES 118.090 07 221 
(succinic) анайы ? = 

TRO, зачене 134.089 12 739 

ШЫНЫ om ca ewes ss 150.089 17 635 


( tartarie с) 
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Table 6 (continued) 


Formuła 


Weight, ч 


пода 


ПН Se — Y 


1С,Н,0,. . . 
(salicylic) 


HC, H,O;N -21I, 


4 
one I 
НСМ ,,.. 


о 


10 4 я Ма 
Sony eae laminetetraacetic, comple- 


192.126 


210.142 
173.192 


209.222 
122.125 


138,124 
137.139 
165.127 
166.135 
218.186 


254.217 
173.173 


209.203 
292.248 


27.0258 
49.0179 
90.036 
135.054 
61.0173 
62.0253 
90.036 


126.067 
63.0333 
36.461 
52.460 
84.459 

100.459 

118.010 

218.004 
20.0064 

127.9124 

143.9118 

175.9106 

191.9100 

227.941 

179.97 

47.0135 


28 358 
32 251 
23 853 
32 061 
08 680 


14 027 
13 716 
21 782 
22 046 
33 882 


40 520 
23 848 


32 057 
46 575 


43 178 
65 339 
95 442 
13 051 
78 545 
79 257 
95 442 


10 060 
79 957 
56 183 
71 983 
92 665 
00 199 
07 192 
33 846 
30 117 
10 694 
15 810 
24 529 
28 310 
35 782 
25 520 
67 222 
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Table 6 (continued) 


lou а 


Formula | Weight, а 
а РНЕ Е ЕЛА 


63.0129 79 943 


MO РРО нов ве 18.0153 25 564 
SEA уран речи 36.0307 55 667 
ЗО Бър режат а 54.0460 73 276 
nep аи E 72.0614 85 770 
НО ew» ех 90.077 95 461 
ВТО Armas sat во 108.092 03 379 
нш наши 126.107 40 074 
BHO 22:54 ара Бери 144.123 15 873 

i; o M ys аку ит» 34.0147 53 167 

VEU тела ea eas 17.0074 23 064 
OW 0:5 “ yaa EE 68.0295 83 270 

HHO. К ува воно 79.9800 90 298 

ME OR de iie познат 95.9794 98 218 

ПРО о a EE 96.9873 98 671 

мр тина 65.9965 81 952 

Ho. MM теке" 81.9959 91 379 


ПРО а ата а аи и 
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Table 6 (continued) 


Formula Weight, а log a 


Sethe en SOR SEE 200.59 30 234 
з дж юл ES we is 100.295 00 128 
аза Rose 401.18 60 334 
"T" 360.40 55 678 
318.68 50 335 


574.18 75 950 
472.85 67 472 
633.16 80 151 
288.61 46 031 


ств ҮҮ Much dom HS 252.63 40 248 
EEE EEE EEE 271.50 43 317 
EPERE Е И М 412.09 67 402 

іе алалы к Зоб 316.58 50 048 
ШЕНИЕ во ку жи 454.40 65 744 

сони З PRLS SR шон 51 «d 

а раз `6 53 4 
НЕ. (МОз)а . -.- „+ 525.19 72 032 
Hg,(NOs)o-2H,O . . . . . . . . 561.22 14 913 
Hg. seis FRR TSH SRS 216.59 33 564 
о бла ЗОО S E 417.18 62 032 


M ng cue xs ЭЭ 126.9044 10 348 
еертее dee 253.8088 40 451 
An ate Sp 380.7132. 58 060 
SPR ESE REIS 507 .6176 70 554 
ке SASS 634.5220 80 245 
ЭРРЭРЭХ Aes 761 .4264 88 163 

мэ 162.357 21 047 
ТЕ 233.263 36 785 
255552221111. 142.9038 15 504 

уран рр 114.9026 24 280 


Wy яах wde mu. 29.1504 46 464 
Bae ach huss РЫР 190.9020 28 081 
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Table 6 (continued) 


Formula Weight, с 


114.82 


ҮН, ОМ); 
окон 


2:533 
косе, . 235.285 


боз) 358.340 


324.424 


65.120 
138.213 
184.239 

74.555 


4— 1845 


Table 6 (continued) 


Formula Weight, а log a 

кбјду 2c mms 122.553 08 832 

ТА е O 1: 20.426 31 018 
ксоо,............. 138.553 14 162 
M CONUS. кн eon om 452.272 65 540 
K400(8045-8H,0 «нозі аз 431.35 64 083 
КОТО; 2........... 194.198 28 824 

КС... ..... 64.733 81 113 
КО. case ротом мии 294.192 46 863 

Кеба аз gro 49.032 69 048 

КОТО у ааа а cc 147 .096 16 760 
КС (50, 120... ... 499.41 69 846 
К бон E юн 58.100 76 418 
КОРБО Ма коз ааа hk eH 329.26 51 754 
еМ) ао таа 368.36 56 627 
K,Fe(CN),-3H,0........ 492.41 62 573 
KFe(SO,-12H,0 ....... 503.26 70 179 
KRABO og 2a GaGa ау и 180.037 25 536 
K,HAsO, ........... 218.131 33 872 
КИСИ, онаа 188.183 27 458 

(hydrotartrate) 
КИС О ат 204.229 31012 
(hydrophthalate) 

DOE, shee POS 100.119 00 052 
КОСОВО. «ice 2 a9 Bs 146.145 16 478 
кн СО 20 222222 254.196 40 517 

FIBI ye he eris hue ни мех 78.107 89 269 
KH(lO), ...... 389.915 59 097 
КН а... 32.4929 51 179 
does MN 104.091 01 741 
КН О чение че оз 136.089 13 382 
РО в а кивок 174.183 24 101 
KHSOS sedeat me 120.172 07 980 
KHSQ, ............ 136.172 13 409 
ICI T ләш m devi ная 166.006 22 012 
ОЕ зеш mamas 419.815 62 306 
КІ, es yee eta вами 214.005 33 042 
(Када ao ane ee ~ 35.6674 55 227 
1540 наванта 230.004 36 174 
КМпО, ............ 158.038 19 876 
И КМиОа, за. 31.6075 49 979 

MKMnO, а... 52.6792 72 164 

2KMn0Q,.......... 316.075 49 979 
КАСНО (КО) ....... 477.307 67 880 
ка шаш) 1 
ВВЕРХ 85.108 92 99 


101.107 00 478 
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Table 6 (continued) 


Formula Welght, a loga 
KNaC,H,04:4H40 2.----- 282.226 45 060 
RO PM be PE 94.203 97 406 
YEO seg esa eee 41.102 67 304 
КӨЙҮ ec arr тик 81.119 90 913 
КОЙ aurcm он sit 56.109 74 903 
КВО gach лена 212.277 32 690 
КОРИ о ата вани + 486.01 68 665 
ERO ое ин а 289.3 46 135 
RES t oho cse rna ОЗ 110.268 04 245 
Кано 22v 2mm 200.345 30 178 
GN! “ides mu аа ees 97.184 98 759 
e c p emer ро 158.266 19 939 
КОН торте 194.297 28 847 

180) Горан КИЗ 174.266 24 124 
нас кору woe en met 222.33 34 700 

000222222222... 254.33 40 540 

лека воч 210.33 43 189 

ЕВО но: О 125%: 333.93 52 206 

хан E ранена 220.280 34 298 

КИН |. anne ee ами 240.09 38 037 

КАКО ша а шава л 326.05 51 328 

[AR ancy ee а а а ЕЕ 138.91 14 273 

s а еби d Ege о Я 46.303 66 561 

Pal S DES: 277.82 44 376 

L ТА бо 343.07 8 

тато. а ааа: 371.38 56 982 

а. Ёи | 55 
Ma NOS SEO 231344 : 

"(бо UM Veri and 325.82 51 298 
(25417) oli ТЭРЭЭР 566.00 75 282 
Та 2... whee ee WA 6.939 84 130 

neers 13.878 14 233 
inet ВЕРН 20.817 31 842 
Lii Ени 86.843 93 873 
БСН О АЦО imet 281.981 45 022 
citri 

ЕТТІ 73.887 86 857 
TOL oii ер 42.392 62 728 
БЕ ee ар“ 25.937 41 392 


4ж 


Table 6 (continued) 


Formula | Weight, а loga 
МН € som m m nomo а ок а 7.947 90 020 
КИ освещен ew 133.843 12 660 
БӘНИ os mx gs 187.889 27 390 
TAINO) P 68,944 83 850 
БМО ЗОО я газона, 122.990 08 987 
TiO кю IRI Р а 29.877 41 534 
DOR Сао ич ви m Ж Й 23.946 37 923 
ЕБРО бољим ки бетона 115.788 06 366 
ПИ з научити 109.940 04 116 
илд ВО: «pe OF га ки 127.955 10 706 


Jie Lead ERR 
Ма аен )2:2H,0 


MENOS мази га 
Mg(NOS) 68,0 


Cols m ка нка ша 
Mg,SiO, 
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Table 6 (continued) 


Formula | Weight, a loga 
PEE 109.8762 04 090 
хас DE 164.8143 21 699 
мб H0. D равны 245.089 38 932 
tate) 
масу НК) (SCN), —— m 487.51 68 798 
(p Ti ine) 
MACOS. cs numm Pause d 114.9475 06 050 
саги uat iae rada 125.844 09 983 
Мас Н О ня 197.905 29 646 
d wed за | 25 
бузина ээж : 
Mn(NOS8H,0 ....---- 287.040. 45 794 
ар le иско fod 86.9369 93 920 
Mao? аа сее 118.9357 07 531 
КЕН Ged iud dom 157.8744 19 834 
оН 258.8119 35 948 
ОН loce eR 88.9528 94 916 
эрээн 283.82 
Мае е тор коња 5 еко 93 553 
eit teres онаа (87-00 93 
маво о еса 223.061 34 842 
MaSOSSHÉÓ рана 241.076 38 215 
i loeis 271.107 44 265 


MnSQ,-7H,O ......... 


MoO, (GH,ON) тт" и i 

ма (hydroxyquinolate) тире ас 160.07 20 431 

Mos? везе dba Do а 192.13 28 360 
B Жак Oe See m DD SU Тс ы Nu uio ENS 

EC RT oe 14.0067 14 634 
Gyre oa eek 28.0134 44 737 
у или ii 42.0201 62 346 

жж анта Ж м 56.0268 


Mis ох АФ, завод реве БЕЗ 54.9381 73 987 
Мп 27.46905 43 884 


70.0335 
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Table 6 (continued) 


Formula Weight, a loga 
ЁЛ of dite Beas а PAS 84.0402 92 449 
5.55N (“gelatin”) ..... 77.7872 89 063 
- 6.25N СаШитеп" ТЕТІ 87.5419 94 222 
6.37N (“casein”) >... 89.2227 95 048 
NH Scopes 04459553 15.0147 17 652 
Нор се ва вара Pe ES 16.0226 20 473 
ЫН; aos ae ES 32.0453 50 576 
ONE «ase aca we й З 48.0679 68 186 
Nc rst tesehéeas 17.0306 23 123 
РМИЋ уа ша Meow яз 34.0612 53 226 
ONE ма kG MERGES 51.0918 70 835 
АМНЫ 54564-25 аа 68.1224 83 329 
БАН: вариме качи 85.1531 93 020 
БАН; wc панка ње 102.1837 00 938 
MEOS Leni вл 18.0386 25 620 
ЗМНЫ сохнии ёс 36.0772 55 723 
С С; при рр 54.1157 73 332 
Nd рр рр 32.0453 50 576 
ҚІНЕНСІ а rk oer ч 68.506 83 573 
МН, ОНО. syang enna 104.967 02 105 
МНЕ ВО әзер кю 50.0606 69 950 
М.Н, ,Н50,.......... 130.123 11 435 
АНОН а ката в м = 33.0262 51 886 
NH; OHHO ...111111: 69.487 84 190 
ae ОННО: «єє» нд 164.138 21 521 
EH. dune ТЕРҮҮ 97.098 98 719 
хи, «АЦ804),- ЕКО 21:84 453.33 65 642 
HBE аа ee соо я 97.948 99 100 
мисн, P4578 1 454 24.4 71.0836 88 696 
(acetate) 
(МНД,СО, с ак а а ква чо 96.0865 98 266 
(ХН СО НО ........ 114.102 05 729 
(МН,МС,0,-Н,0........ 142 112 15 263 
(NH,&Ce(NOSs ......:. 548.23 73 896 
(NH) Ce(SO,)- ОНО засаа 632.55 80 1o 
he MS PEE HSS 53.492 72 
NICIO, оре 117.489 07 000 
(ЧН ОТО ааа анаа за 152.071 18 205 
NH съб; акта sho 252.065 40 151 
е тава 37.0370 56 864 
NH,Fe(SO,,-12]8,0 1771 430.19. 68 322 
(NH ),Fe(S0,),- ELO Ll... 392.11 59 341 
4 59444 
11:11:10: px | за 
EDO, 7: кшш ка жк | 445.026 06 080 
ЗРО. РР РР три 132.057 12 076 


) 
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Table 6 (continued) 


Formula 


Weight, a loga 
МИНЕ cau ee es Rn 51.111 70 851 
ВИНО morc mosse] wx 115-108 06 111 
NH НЕ(СМ), . + - + - - - - 468. 67 146 
(тр: is нф 144.9430 16 120 
(ҮН, ОД НВО rca 1235.9 и 09 197 
NHNO? d m oma ТЭРЭЭР „80-0435 90 33 
МН MAPO О; sn 209. 
OH 2 2 oo eos aa и 35.0460 54 464 
E ЊОЈ 4 1876.3 27 330 
она еур 355.2 55 047 
ЗРІС. 89 64 128 
НОТ ас Р 443. 
NAGS и modd ај 68.141 83 341 
КЕНДІ. ов ag ды 76.120 88 150 
(NEL SS e nmn RES? 116.139 06 498 
(НИВО pg pen te 3 192199 12 103 
11:25: reris 178.154 25 080 
МН... 25 080 
Пере то а 367.49 
ME VO а певана ње 116.979 06 814 
Маселен аа 30.0061 47 194 
ТО. T a mtm LU чийн xu 46.0055 66 284 
NGS EAS psum eu 92.011 96 384 
ONO: cet шз 138.017 13 993 
ONO. «ada TET 184.022 26 487 
ENO Ree eus TR 230.028 36 178 
BNO: сыла ares t 276.033 44 096 
аА ов 62.0049 79 243 
а mrt ipei P per 124.010 09 346 
ЕТТЕГІ 186.015 26 955 
ENOL 24 T те» BES 248.020 30 449 
D гу ci d 44.0128 64 358 
Ка Prot sms ms 76.0116 88 088 
AR т kd пи iu 92.011 96 384 
145235542456; 108:010 03346 
“ТЕГ ТҮР ЕЛ 
N щети 22.9898 36 154 
ина 45.9796 66 257 
DD Rp 68.9694 83 866 
Ж DON 91.9592 96 360 
Мила зання во AER 414.9490 06 051 
Que pud aem eT 131.9398 13 969 
TOR. Addit PERPE 209.9413 32 210 
Hn еко з З 262.225 41 867 


УС Мо е ео Ree es 
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Table 6 (continued) 


Weight, a | loga 
Formula 
129.9102 11 364 
РУ и 
лет ьт 424.073 627 
Na,AsQ,-42H,O 111111. : 424.073 з is 
ТАв( НЫ, ан 2 42.229 Wu 
d tees iem iu 13 944 
ҚаВ0,48,0 ......... 137.861 в 
NaBO,-4H,0 111111: z 153.86 ат 
оо вре 100.61 00 264 
ҚАЛАН), > з з гэн. Шы 
dp 5 28 033 
Ма,В,0,410Н.0 1... 381.37 їе 
1/ Ма,В,О,10Н,0 1.11. 190.69. Т "n 
NABI Дан жш» яшай» а re ; ТІН ої 239 
ыы Fen 14 278 
NaBr2H,O .......... 138.925 Ha 
ШИШ, 5 сажео аз неа а 0052 
ДЕ ија ЖИЕКТЕР 200 2 
CHAOS: кол, mg ты 
Nac H,O, | шарын в m 
тт: 230.083 36 
aC НО се с + 1 
: ата /4H4O .| 857.156 55 286 
БЕО uius 
NS .| 210.098 32 242 
МОА Gee eee ша | 
: gaa ; 49.0077 8 Ёо 
«ЗЭР ЕРЭН Бэрэн 02 526 
њето ЕРИ do 72 423 
амаас, соо setae d 
Na,CO, 1 ньо акс 286.142 rt 
у „Ма, СО ОН, . . . . . 143.074 i5 
um рари е ur 
pU 35264546 58.443 16 613 
Пръча ЛААНЫ иа 57 182 
MOO p a ramadan ner 14% Em 
7-0 PRI а 08 792 
ШЕШ 22844 8688 122.440 io 
Ја СО ју 25545254 nm за 
сонс. 234.035 36 928 
COO PPP 261.967 55 
ДЕ ow «o» X XR 3 кон 
Қара); 25:50 aeni amas 297 598, | ai 
ЭУ е ods m temm 
Na,Fe(CN),-10H,0 (11111 484.07 а 
Na,{Fe(CN),NO]-2H,O 1111: Е E 
HAS, на) 169.9074 230 
Na,HAsO, Ера оо со 3 


—— "—— 
c ————À И 
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Table 6 (continued) 


Formula 


Na,HAsO, 
Na,HAsO,-7H,O 
Na,HAsO,-12H,O 
NaHC,H,0, 
(hydrotartrate) 
NaHC,H,0, 
(hydrophthalate) 
Ка, НС НО а 


g^va 
(ethylenediaminetetraacetate, Com- 


,plexone 111, trilon B) 
Кан „С, НОК 2Н.О 


седе ва ливене гвабскаје, | dihyd- 


NaHC,0, 
NaHC,0,-H,0 


4 
NaH,PO,-2H.0 
Ма,НРО, 
Ма,НРО,-2Н,О 
Na HPO, -12H,0 
NaHS 


NalO, 

NaKC,H,0,-4H20 
(tartrate) 

Хам (00.),(С.Н0-):6Нг0 

Ма,МоО, 

Na,Mo04 2н.0 


Ма РО, 
КаРО,-12Н,0 


Weight,a 


185.907 
312.014 
402.091 
172.071 


188.116 
336.211 


372.242 


84.0071 
112.018 
130.033 

87.9783 
119.977 
156.008 
141.959 
177.990 
358.143 

56.062 
104.060 
120.059 
150.96 
149.8942 
197 .8924 
213.892 
282.226 


101.9618 
163.941 
380.125 


loga 


26 930 
49 417 
60 432 
23 571 


27 443 
52 661 


57 083 


92 432 
04 929 
11405 
94 438 
07 910 
19 315 
15 216 
25 040 
55 406 
74 867 
01 728 
07 939 
17 886 
17 578 
29 643 
33 019 
45 060 


17 518 
31 370 
38 373 
81 298 
59 120 
13 675 
32 029 
83 882 
92 939 
79 224 
49 121 
89 197 
60 203 
00 844 
21 469 
57 993 
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Table 6 (continued) 


Formula Weight, a loga 

Nase. КЕН 265.903 42 412 
Ма,Р,0,410Н,0 и 446.056 64 939 
Md uua nid T eur 78.044 89 234 
NaS-9H,0 .......... 240.182 38 054 
NASON Ge gap Soa са 81.072 90 887 
NaSOs cee ei ee, 126.042 10 051 
NajSO;7H,0 ......... 252.149 40 166 
AM хэхэх sibbtieo. 142.041 15 241 
NajS$0,40H,0 . . . . 322.195 50 812 
85880: ,5 56.2. 648123 158.11 19 896 
1 Ма Ој. te es 79.053 89 792 
NaS,0,.5H)0 ...... 248.18 39 477 
у Ма,5,0, 560 . . . . . . 124.091 09 374 

ГАС ордер 64 22 174.11 24 082 
NajS$,0,-2H0 . ... .. 210.14 32 251 
СУ e: ятка шы 190.10 27 898 
С РР ee or che 238.10 37 676 
NajbS,9H,0 11111111 481.11 68 224 
NÉE. е а а а ак со. 172.94 23 790 
ОООО нр 188.056 27 429 
МАО 0 55.2 а 122.064 08 059 
Naj8n0,.3H,0 . 1... 266.71 42 604 
ОЈО Len oe BH 634.04 80 212 
Маг 020,:6Н,0 ... . 742.13 87 048 
аУО,4Н,0 ......... 193.991 28 778 
BAN Р ЭВЛАЛ 293.81 46 807 
Na WO,.2H;0 2... 329.84 51 830 
Майл(070,),(С,Н,0,),-6Н,0 1537.94 18 694 


210.17 
265.809 


Ni(C,H,O,N. 5 
iret yy баба) 
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Table 6 (continued) 


Formula Weight, a loga 
КИС, ЊИМ) (SCN) . - - - - - - 491.28 69 133 
(pyridine) 
МОН ОМ ја. «но 330.97 51 979 
(anthranilate) 
NNC HON) 5... 347.02 54 035 
(hydroxyquinolate) 
Ni(GH,0N).2H,;0 ...... 383.05 58 326 
ВИСОК. энэ ээлжээ 118.72 07 452 
Ni(CO), eod de в ж OU ою e Ми 170.75 23 236 
Nic] :6H,O зи 237.71 37 605 
NiCl, ура on ae dude 129.62 11 267 
МІЧНОЇ, сане 182.72 26 179 
Ni(NO; ја БЕО «а.х. єє 290.81 46 361 
Ni(N H (80: 68,0 ..... 395.00 8 0 


15.9994 
7.9997 
31.9988 
41.9982 
63.9976 
79.997 
95.996 

111.996 

127.995 
31.0345 
45.0616 
42.0173 

17.0074 
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Table 6 (continued) 


Formula 


2 . 
(aeta V2 --....... 325.28 51 226 
H30,), :3H,0 


(pies :05N4), -1 УН 
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Table 6 (continued) 


Formula Weight, a loga 
i ави а ава ва 349.00 54 283 
ВСЕ" uc s won m оа 8 9 261.64 41 770 
13) 1319 7 543520) 3 323.18 50 944 
БІР, значи ивана 245.19 38 950 
ВТО p edm а Gon ном 461.00 66 370 
PbMaO. y z аи ал 4... 367.13 56 482 
PIN Os «завезти» 331.20 52 009 
КЫ Гын ар чар 223.19 34 867 
BO S ый Ө еккеннен 239.19 37 874 
DL Gruss 5 e 685.57 83 605 
РОН 225% 24-5 00594 241.20 38 238 
cepe таг иба аке 239.25 37 885 
БРОД Gc 55 ата“ 287.25 45 826 
PESO gs Lus ncc ва RR EH 303.25 48 180 
BUS aaa ыж gend 455.04 65 805 
Bb. Loo ЧГ ТҮЛКҮ 106.4 02 694 
Um Ron к Rp MS ЖЫ бк кра 212.8 32 797 
ВОС, ВОИН. эша eoe n Rom 336.6 52 711 
4 
ЖЭЛ Ds e TI 378.7 57 830 
quu Qin 394.7 59 627 


асн, гы В зай эл 
Pd(CN), 
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Table 6 (continued): 


Formula Weight, a loga 
зу, E мож ЕНЕ кової ВВ а 85.47 93 181 
ВЫ жох жыз 2013 ыш ше 170.94 23 284 
вліво), 42H00 ....... 520.76 71 664 
ВСВ ......... 0: 230.95 36 352 
RbCI 


102.905 


205.810 
209.264 
134.904 
253.808 
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Table 6 (continued) 


Formula Weight, a loga 
SSON 24.5.4 егі»: 174.25 24 417 
44014 oo ae ERR A 232.33 36 611 
SSON доныне 290.41 46 301 
BON. mace но яр ear а 348.49 54 219 
СН 33.072 51 946 
151: оо» ни већи ГЖ 66.14 82 046 
Су: (deir it „бич qo di i Й 99.22 99 660 
10 м is зи Sees зк a Re оро 8 64.063 80 664 
SÜ; смета RO е» 80.062 90 343 
ВОН on Re ESR HY 81.070 90 885 
VA oe i a ee a къ 162.14 20 989 
05: T аю вом t TER 103.052 01 306 
IBONE че nae 24 206.10 31 408 
ВО: заз асе ee В 96.062 98 255 
260; 25484648 4» 192.12 28 357 
НВО аын b ETT 288.18 45 966 
НО а: gom ty RDS Ain езй БИЧ 112.13 04 972 
ӨО вк eS ERTS hie He E 128.13 10 765 
ОИК 176.12 24 581 
є м аы ФА ЖИ сао Є 192.12 28 357 
So ЗРК 224.25 35 073 
ОК сока жеше» Т. 121.75 08 547 
MÁS „шакат ев» 24.350 38 650 
USE аре ВАР то 40.583 60 834 
MEE авто а она ВОВ У 60.875 78 444 
D а ж =» шо oD 243.50 38 650 
SbC,H,0, oo o t nnn 202.85 41 971 
pyroga 
ме 5 "TT 554.21 74 367 
(hydroxyquinolate; 
Sb (Call gONS)s Қ дек дж 770.60 88 683 
thio 
tU -— QUÉ TT TEIL 228.11 35 814 
SRO oppg eee sed 9 ET 299.02 47 570 
ВРТУ 502.46 70 110 
ShOCL 2... 94-93 173.20 23 855 
б о киви + 291.50 46 464 
ВО рр е в 323.50 50 987 
ӨЛЕ eoe ek REM ES 250.04 39 796 
BIS ЛЭЭ ТТ311322: 339.69 53 108 
403.82 60 619 
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Table 6 (continued) 


Formula Weight, а log a 
СОР э ж eee mg Bg REG ud 44.956 65 279 
HEU хальж em 89.912 95 382 
137.910 13 960 


E 
Е 
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Table 5 (continued) 


Formula 


Weight, a 


ВИ 22222594 шаазан 150.75 17 826 
с аскыр трк 182.82 26 202 
зр а анына 214.88 33 220 
Mace eau sethantes 87.62 94 260 
op ора бата 43.810 64 157 
DSF l.c FEES 175.24 24 363 
51(С,Н,0;) Но: 214.72 33 187 
gene 225.5 и 175.64 24 462 
ЗОО а пиете 193.66 28 704 
SCO НН 147.63 16 917 
EN E ay ack rahe S PG 158.53 20 011 
SOHO. serm 266.62 42 589 
Биш» S и ew RE EO 203.61 30 880 
МО omncm rur EIE 211.63 32 558 
805). Uia ЛЭЭ $03.62 0 544 
ТЕРА АА ағым 121.63 08 504 
son. id Sass 265.76 42 449 
FEN a ы ът AA 167.68 22 448 
С зр ээ 183.68 26 406 
ВОЧ" 199.75 30 049 
Ta ....] 180.948 25 755 
Site ek coe BHR ats 361.896 55 858 
aud mr eget ЕТ 358.21 55 414 
Я ee ТҮҮР 441.893 


Whee cc wc цо» wees та 232.038 36 556 

ПОСЕ 464.076 66 659 
Th(C,H (ох), 2.7 В в rs ord 808.655 90 776 
(hydroxyquinolate) 


5—1845 
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Table 6 (continued) 


Formula Weight, a log a 
ТЬ(С,Н,ОМ),-(С,Н,ОХ Ж 
сите ratio й e ЖЖС and ша 
Th(C;4H;O;N,),-H4O . . 
ТЫНЫ 1:0 ks 1302.818 11 488 
Th(G 0g. ORO 802831 516.170 71 279 
АС, ме 373.850 57 210 
КО ro oreet 6 
ТОНН лені ЭШ 04 203 
Th (03), 12H,0 Ааа эл» жы 696.242 84 276 
v а Ж Ет жшк з 264.037 42 166 
ТІ504% whi Л эвээ 494.16 62 753 
(5041980 ........ 586.30 76 812 
тї Spel е кта ажы» 47.90 68 034 

А RII eremm 11.975 07 828 

ЫН Fe tesa ee aes 15.967 20 322 
We Р® ж жк» ина 95.80 98 137 
го pd LER. 189.71 21 809 
TiO(GH,ON), то“ à EA 

NU M 352.21 CURA 
до ко мы 
М МЕКЕ ТТГ 79.90 90 255 
( Ра, ЖЭЛ шы e 301.74 41 963 
ARS E err sgg. 159.96 20 401 
TL... 

TI eet nm nga 204.37 31 042 
ТУУ 408.74 61 145 
ШОНДА тень. 284.27 45 373 
т епіарідронаониато ав) зав 370.61 56 892 
пав шэнэ 420.65 62 392 
it СТ 239.82 37 989 

окраины, 524.73 71 994 
тен РН 331.27 52 018 
жа ка 266.37 42 549 
PEO eme oo ORERE iuo 424.74 62 812 
ДШИЛЭ xo Ды n Mts 456.74 65 967 
Те 221.38 34 514 

Bu ню 816.55 91 198 

а 284 440.80 64 424 
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Table 6 (continued) 


Formula Weight, a 

ШЕЕф- а де oe о боби is 504.80 70 312 
ША ан б веб ore най 238.03 37 663 
TS] o че cce Te m oet ya 39.672 59 848 
ШИГ: oa OI SE SE 59.508 71 458 
21) хи эээ мий E A 416.06 67 766 
UL 2 пе ко A ет 714.09 85 375 
(ОКС аа ни 9300 shag es itas m 379.84 57 960 
ША mox па пр дон mendis 314.02 49 606 
UR On ce OS om RRS OS 352.02 54 657 
MOL. so vam на irr | 43 14 
200, анд skr ATETA 540.06 3 244 

10:55:45 Rar mie d drap war d 286.03 4 
ШО е ы-ы Жк аб чна сз» 302.03 48 005 
US. мээн. 98808 842.09 92 536 
0 СО n n 388.12 58 897 
2 752 

00,(С.Н,0.)2Ң.0 ese 424.15 6 
VOCH О, (СН,ОМ) . . .| 703.50 84 726 
(hy ганган будхуашаолво 394.04 59 554 
"INO. HO |... 502.13 70 082 
00 (МО, 60 ....... 2. 70 082 
(00,),МаМа(СНз0з) "690 Ы 18 604 


(00,),Ма7л(С,Н,0,)о:6Нг0 
(UO;); P0; 


149.882 


5* 
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Table 6 (continued) 


Formula | Weight, a loga 
——— RN 002 


726.499 86 124 
181.881 25 979 


Pow 


Formula 


Zng(PO4),-4H40 
Zn,P,0, 

ZnS 

ZnSO, 
Zn$0,-7H,0 


Zr(C;H,0N), 
(hydroxyquinolate) 
rC] 
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Table 6 (continued) 


10 
Table 7 


Analytical and Stoichiometric Multipliers (Faetors)* 


If g is the weighed portion of a substance taken for an analysis, 
а is the mass of a dried or calcined precipitate (gravimetric form) 
and f is the multiplier found in the given table, then the percentage 
of the unknown substance can be found according to the formula: 


_а+]-100 
Е 


where а and g are expressed in the same units. f 

Calculations must be made by discarding the characteristics of 
logarithms and leavin only the mantissas. Then, every calculation 
is reduced to the addition of three numbers 


log a + log f + (4 — log g) 


In this table, the multipliers and their logarithms occasionally 
do not exactly conform to one another because the multipliers are 
rounded, while the logarithms of the multipliers—the intermediate 
stage of calculations—are given in more accurate numbers. 


т 


%, log z — log a+ log f--2— log g 


Substance 
ре deter Weighed portion Multiplier, / log f 
Ag ДЕВЕ сажео 4 0.5745 75 926 
ABGD ааа ramina 0.7526 87 658 
АВЕ сени лээ 0.4595 66 224 
£50 5 € 4 8 wu s ее ag ma ы бқл 
Al ARCHON) ...... 0.05873 
(hydroxyquinolate) 
lia x uox dm tow NU + 0.5293 72 367 
МЕСО ie aca тва 


BaCl, 
BaCl, -2H,0 


S0, ? 
Ой «адил 1.0466 


Ва 
Ва5 


ж For the use of the table, see p. 460. 
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Table 7 (continued) 


Substance 
bel oe аж Weighed portion Multiplier, / log f 
Bi ВОН. ........ 0:6293 79 887 
(pyrogatiaej 
Bi(C Hy EENET EE 0.3258 51 294 
(hy Da onda 
Bi(CygH,gONS)3-H,O . . .| 0.2386 37 767 
(thionallde) 
NO. v Ge дос ве бебе HS 0.8970 95 279 
BIOGL с сега кик 0.8024 90 441 
ВО: з а з я в я я жо з 0.6875 83 730 
Br | REB ааа вост 0.4255 62 894 
C COs. аа ьал к 0.2729 43 603 
Васо. ..--.- каа 0.06086 78 434 
CN | m a sk am о єз | 0.1943 98 853 
T Gib ayaa нс ЕЛЕ ГЭЭС ЕЕ, 
co, Баби <a esi «4 0.2230 34 831 
СабО о с на зам 0.4397 64 316 
CO, | Байг хэн 5-3 ен | 0.3041 48 298 
Ca ОВО cae нэ а ез 0.4004 60 254 
баС,0,:Н,0....--- 0.2743 43 822 
lat 
T X RIT ТТ 0.7147 85 412 
Сабо, у ж жж» == • 0.2944 46 894 
РРО ОО m 
CaCO, COs. з swe ee a ome S 2.274 35 684 
CAO рени dmm # 1.785 25 158 
Cd САНИ), 222... 0.2527 40 252 
(mércaptobenzothiazolide) 
се(С, НО Ма ------ 0.2922 46 569 
ilat 
сй» ite 0.2805 44 794 
i: : ite) 
cde dro y И виа 0.2461 39 111 
ШТИ езен 0.8754 94 220 
Го | о о emt 0.5638 15411 
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Table 7 (continued) 


Substance 
being deter- Weighed portion | Multiplier, 7 | log f 
mined 
а | АЕ Б | 0.2474 39 334 
C103 | АМ! .......... | 0.5823 76 512 
с, | Авр ........., | 0.6939 84 130 
Со (P o а. ....... | 0.4039 | 50 629 
Cr Васто ......... | 0.2053 31 228 
ВЕРИ прашана tenen эв Шет ee ley ат 
сто, Васто, ......... | 0.4579 | 66 075 
Сг,0, Васо, ......... | 0.4263 62 971 
Cu Cu(CSH,N)SCN), . . . .| 0.1881 27 429 
(pyridine) 
Cu(GH,ON), ...... 0.1806 25 673 
(hydroxyquinolate) 
CuCyyHyON. .... 0.2200 34 250 
(cupron) 
QOIS ier РИИ 0.7989 90 248 
оо... | 0.7089 | 90248 | 
F САНЕ э еск ш сл элш» 0.4866 68 721 
PROP gu Gn ул 0.07261 86 102 
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Table 7 (continued) 


Substance 
ии, Weighed portion Multiplier, 7 log f 
H;PO, | US T = аана | 0.8806 | 94 478 


н,80, 


K КОН ом а + 0.1091 03 790 

1 0 Pr 0.5245 71 972 

КОШ PN 0.2822 45 058 

KN (Co H 2)a(NO2)6 0.08192 91 340 
(dipicrylaminate) 

ҚОРАСЫ Е x29 3€ p 0.1609 20 658 

K;S0, PESE a fac жж ар cor et^ a dE 0.4489 65 212 


Mg МЕ СН ОК) ...... 0.07775 89 069 
ЕТТЕ, - 33 930 


MOO, eos ! 
Ромб. каре | 0.2613 | 44 718 


0.3237 51 016 


Nay 
02, Со), X 
мах На | Т” | 17460 


Ni МОН „зе 0.2032 30 790 
ti 
Қы е) 0,7858 ани 
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Table 7 (continued) 


Substance 

being deter Weighed portion Multiplier, / log 7 
Ni | NISO, „ора oo сан 0.3793 57 902 
P МЕР. Voy ro ok наи 0.2783 44 456 
(ХН, РО, 12M00; 0.01651 21 769 

(theoretic) 
01639 21 464 

(empiric) 
Р.О, -24Мо0, ...... 0.01722 23 614 
РЬ POOO ... «хха 0.6411 80 693 
РВМобО we evo ви za 0.5644 75 155 
BbSÜQ sve: кино, 0.6832 83 457 
S Ваббе сезоны 0.1374 13 792 
SCN А Вб 2225045... 0.3500 34 831 
БАЗЫ до а 0.4397 64 316 
S0, BaS0, suu cw pus 0.4116 61 445 
Si SIUS. J ceo Se ay was 0,4674 66 972 
Зп сүнс эзш жан 0.7876 89 633 
Sr $гС,0.-Н.0....... 0.4524 65 556 
0 ЕНЕ Ас вода 0.8456 92 716 
YSU а шшк» nd ба 0.4770 67 854 
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Table ? (continued) 


Substance 
being deter Weighed portion Multiplier, f log f 
Zn 24(С,Н,М),(8СМ), . . . . 0.1924 28 423 
(pyridine) 
Zu HONO 22552. 0.1936 28 694 
(anthranilate) 
га С НОМ) ...... 0.1848 26 677 


(Будгох Ves 
EYELET 
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Table 8 


Solubilities of Inorganie and Some Organie Compounds 


The table shows the number of grams (P) of an anhydrous substance, 
given in the second column, which is dissolved in 100 g of water at 
а temperature indicated in the upper line of the table. When express- 
ing these data in weight percentage (Р, 9), i.e., in grams of an an- 
hydrous substance contained in 100 E of a saturated solution, the 


calculation is made by the formula P, — UE. 

‚ S.Ph. stands for solid phase, i.e., a crystallohydrate which is 
In an equilibrium with a saturated solution. The third column gives 
the number of water molecules in a crystallohydrate (S.Ph.) which 
Is in an equilibrium with a saturated solution. If the solubilities of 
two or more crystallohydrates of the same substance are givon for tho 
same temperature (for instance, at 0 °С the solubility of Ма,50, 10Н,0 


[cr c == = а= лиг и а 


Тетрега 

ie ШЕЕ 222 
. Formula S. Ph. о | 10 | 2 | зо | 
А T M E. | ЭЕ ИШ И. NAR 
2 Solubility of an anhydrous substance in 
1 AgG,H,0, ..| - 0.72 0.88 1.04 1.24 
BABE .... 2Н,0 — 119.8 172.0 190.1 
3| AgNO, ... - 0.155 | 0.220] 0.340] 0.510 
E AgNO, ... — 122 170 222 300 


AgSO, ... - 0.57 0.69 0.79 0.88 


17 


in Water 


із 5.0 g per 100 g, and the solubility of Ма,50,-7Н,0 is 19.5 

100 g), then the crystallohydrate having the poorest. solubility will 
be in a stable equilibrium with the saturated solution, and the other 
crystallohydrates in a metastable equilibrium. 

The solubility values of sparingly soluble salts are estimated by 
their solubility products (see Table 10). 

In the table, the substances are arranged in the alphabetical order 
of the elements included in the formula which is written in the most 
common way. This must be taken into account when looking in the 
table for acid, base, double and complex salts whose formulas are 
occasionally written differently. 

The solubilities of gases are given at a pressure of 760 mm Hg. 


ture, °C 


40 


9 
100 g of water at a given temperature, g a 


1.44 1.64 1.89 2.18 2.52 — — 1 
222.0 -- -- = == — — 2 
0.715 0.995 | 1.363 3 
376 455 525 — |669 — 1952 4 
0.98 1.08 1.15 1.23 1.30 1.36 1.41 5 


41.3 — 48.1 - 48.6 - 49.0 
89 96 108 120 132.5 |153 159 
45.7 52.2 59.2 66.2 13.1 86.8 89.0 
2.93 
71.2 
114 118 123 128 135 - |149 12 
1.33 1.75 2.32 3.01 3.65 4.45 Sg 13 
= 14 
79 77 74 74 — - 75 15 
40.7 43.6 46.4 49.4 52.4 - 58.8 16 
49.61 — 66.8 — 84.84 — 1104.9 17 
358.7 - 426.3 --  |495.2 — [562.2 18 
Е 19 


223.7 | 234.3 [244.3 |2466 [2574 |2704 [2845 | 20 
-1223.7 | 234.3 1241.3 1246.6 |571 |2704 (284.5 | 20 
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тетрега 
. Formula S. Ph. 0 10 20 зо | 
2 Solubility of an anhydrous substance in 
24| Ba(NO,), . . | HO = = 67.5 - 

22| Ba(NOs)o . . == 5.0 7.0 9.2 11.6 
23| Ba(OH), 8,0 1.67 2.48 | 3.89 5.59 
24| BaSO, = —  |2x10-4 | 2.4x 10-4] 2.8x 107* 
25| BaSiF, = = —  |24x10-1| 2.7x10-? 
26| Ве(М0,), 4н,0 49.4 = — 52.3 
27| BeSO, 4H;0 37.0 == 39.9 43.8 
28| Br... . | - | 4.22 | 34 3.20 | 3.13 | 
Р Ван soeur] m | ше чы | эээ? жу ра 
29 со. .... —  |44X10-9| 3.5x | 2.8 10-3] 2.4х 1079 

x 10-3 
30) CO, - 0.3346] 0.2318] 0.1688] 0.1257 
2 б 
34| Ca(C;H30,) n = xi = 
35] Сас0, ^ .- *— Гвлхлочі 7.0« | 6.5х10-9| 5.2х 10-2 
х10-з 

36) CaCl, . . . .| 6H,0 59.5 65.0 | 74.5 | 102 

37| CaCl, . . . .| эн, = — = 

38 С НСО. .| = 0.1615] — 0.1660] - 

39| Ca(H,PÓ;), = = == 15.4 = 

(25 °С) 

40| Cal; — 182.5 |1941 | 208.6 | 222.5 
44] Са(10,), вн,о 0.10 | 1017 = 0.42 
42) Са(10:), Н,О = E 23 = 
43| Са(М0,), 4H,0 62.1 m 76.7 = 

44| Ca(NO;); 2H? 2 = 23 = 

45| Ca(NO;); 49,0  |102.1 | 415.3 | 129.3 | 152.6 

46) Ca(NO;), зн, — — — ын 

47 Са(М0,), ый = = - 

a Са(ОН); 0.185 | 0.176| 0.165 | 0.153 

а50; 2H,0 = — 43x10] — 
50] CaSO, 2H,0 0.1759| 0.1928| 0.2036] 0.209 


4H,0 


21/:Н,0 
но” 
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Table 8 (continued) 


ture, °C 

40 50 60 70 80 о | 100 
100 g of water at a given temperature, в z 
101.2 — 141.9 — 205.8 — 300 21 
14.2 47-1 20.3 23.6 27.0 30.6 34.2 22 
8.22 13.12 20.94 35.6 101.4 = — 23 
— — - -- 4х10-4 — — 24 
3x10-? |3.3x10-? = - = - 9х10-2 | 25 
== 58.6 64.0 == = — - 26 
46.7 - 55.5 62 - 83 100 27 
— = = 28 
2.1х 10-5| 1.8x 10-5) 1.5Х 1.3X 1.0х 6х10-4 - 29 

х10-3 | x10-3 | х10-3 

0.0973 0.0761| 0.0576) = = = = 30 
= 34 
68.1 — 73.5 - 74.7 = = 32 
33.2 32.8 32.7 33.0 33.5 .. = 33 
ка = — - — 31.1 29.7 34 
4.4X 10-3] 3.8х 10-3 = 35 
= = = — - — (36 
— — 136.8 141.7 147.0 152.7 159.0 37 
0.1705) — 0.1750 0.1795 = 0.1840} 38 
E 2 — — 12.5 39 
242.4 — 284.5 354.6 = 426.3 40 
0.61 0.90 1.38 = кті = = 41 
0.52 0.59 0.65 - 0.80 0.95 42 
43 
— — 132.5 151.9 = 244.8 — 44 
196.0 = == 4 

287.5 1.5 = = a == qe 
ща эн - - 358.7 363.7 47 
0.141 0.128 0.116 0.106 | 0.094 0.085| 0.077 | 48 
6.3x 10-3 — 4.9X 3.1х 2.7X 145 49 

x юэ? 10-3 | x10-* |x10-5 
0.2097 — 0.2047| 0.1974] 0.1966 — 0.1619] 50 
151.9 — 152.9 — 55.1 — 1160.8 51 
— - 52 
135.3 — 136.5 = 140.5 = 147.0 53 
93.8 97.4 100.4 110.0 = әй 124.9 54 
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Tempera 

Formula S. Ph. 0 10 20 30 
$ Solubility of an anhydrous substance in 
55| Са(Һ0;) 9H,0 | 106 = - - 
56| Cd(NO;), 4H50 = — |453 z 
57| Cd(NO;), zt = эн = — 
58| С450, 8/5H,0 | 75.4 76.1 == 71.7 
59| С480, н,0 = ==. || — 
60Ce(NH,,(NO,,  — - = 129.3 | 153.8 
61| CeNH,(SO,), | 4H,0 EN = 5.33 - 
62 Се,(80,)з . . | 9H50 20.98 ES 10.08 6.79 
63 Се,(804)з . . | 8H,0 16.96 = 9.52 - 
64 Се, (804)з . | 5H,0 = = - - 
65] Се, (804)з . | 4Н,0 = = - 
66] сі, | = | 1.46 | 0.980| 0.716 | 0.562 | 
67 CoCl, . . . .| 6H,0 43.5 47.7 | 52.9 59.7 
68 CoCl, . . | | | 2850 = = = — 
69] Col, 6Н,0 |138,1 159.7 | 187.4 | 233.3 
70] Со(10,), 2H,0 == = 0.45 0.52 
71| Co(NÓ;), 66,0 84.05 — |1000 | 111.4 
72| Со(МО,), 3H,0 25 - - Y 
73) Co(NO;); - 0.076 | 0.24 | 0.40 0.6 
74| CoSO, 7H,0 25.5 = 36.3 
75) Со50, 6H, = = — = 
76) CoSO, но хэн 2-4 зэ 


78 CSAMSO), | ан, | os | _ 0.46 | — 
Ба) 2910 ваа | пал (1885. | 197.8 
80) Сето, - 246 | 3.8 | 62 9.5 
81| CsClO, z УЗ 18 | 48 2.6 
82| CsF ЖАСКА: | - (| 956.6 = 
83) Со... | _ _ 2195:"| = 
84 CsIO, а а -- а 2.15 guo) 525 
85| секо, 5*6) 


вот, “| = 9.33 | 14.9 | 23.0 | 33.9 
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Table 8 (continued) 


ture, *C 
40 50 | 60 70 | 80 | 90 | 100 
100 g of water at a given temperature, є $ 
- - - - - - — |5 
199 = = = = = Z 158 
= — [649 — [646 — [682 57 
78.6 — — == == 223 8 
= 17.1 — |703 [67.6 | 64.5 |584 | 59 
183.0 — [96.5 — [249.6 - — |60 
3:29 = => - = 1.05} — | 64 
-- 4.67 3.88 — — — = 62 
5.95 == 4.04 са 2 3 — |63 
= 3:25 — | 4.20 — | 0.46 | 64 
6.05 | 3.42 | 2.35 = | t — | ома | 65 
| 0.451 | 0.386 | 0.324 | 0.274 | 0.219 | 0.125 | o Е 
69.5 га = - - - = 7 
is 887 |938 | 95.3 | 97.6 [101.2 (106.2 | 68 
300.0 | 376.4 ==: 20 400.0 ра ЧИ 
ыг 0:67 | — = == = 1.38 | 70 
126.8 == - - - - = 12 
d — |674 |184.8 [220.5 (3348 = [NB 
0.84 - - - - - - |73 
49.9 = - - - - — [74 
Эн — | 55.0 == = = — |15 
= = Ще — | 73.8 — |s3.9 | 76 
РЕ qe come] con E; ЕН СЯ th БИ 
| 174.0 | 182.5 (186.5 | == m | 198.6 506.7 | 77 
0.89 - 2.00 — | 5.49 — 42.54 | та 
208.0 | 218.3 229.7 |2395 250.0 |2601 [270.5 | 79 
13.8 194 |262 | 34.7 |450 | 58.0 |1790 |80 
4.0 5.4 | 7.3 98 |14.4 | 205 |300 [84 
== — 160 = = — — 82 
Es = - - - - — 188 
- - - = = - — |84 
47.2 | 64.4 83.8 |1070 (134.0 163.0 197.0 | 85 
- - - = са = — | 86 


6—1845 
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Tempera 
Formula S. Ph. 0 о | 20 | зо 
2 Solubility of ап anhydrous substance in 
87| СзаРЕСІ, — 4.7X10-3] 6.4x |8.6х10-3| 11.9X 
Х10-3 ж1078 
88| Сз,50, — 167.1 173.1 178.7 184.1 
89) СиВга 4Н,0 107.5 116.0 126.8 127.7 
90| CuCl, 4H,0 68.6 70.9 - = 
91 CuCl, 2H,0 — — 12.7 77.8 
92| Cul, ын = = 1407 - 
93| Cu(103), 20 = = 0.153 - 
94 Симн са | 29,0 28.24 - 35.05 - 
95] Са(МО;); 6H,O 81.8 100.0 | 124.8 154.4 
96) Си(МО,), 3H40 — — — = 
97| Си80, 5H,0 14.3 17.4 20.7 25.0 
98] FeBr, 6Н,0 | 102.4 = | 445.0 | 122.3 
а FeCl, 4H,0 — 64.5 — 73.0 
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Table 8 (continued) 


ture, *C 
Го | so | s | то | во | зо | 10 


100 g of water at a given temperature, g 2 


15.8Х 24.2x | 29.0x | 38.9X |52.5Х | 67.5Х | 91.5X | 87 
X10-3 | х10-3 | х10-3 | х10-8 | х10-3 | х10-3 | х10-3 
189.9 194.9 1199.9 |205.0 [210.3 (1214.9 [220.3 88 


- 131.4 — — — — = 59 
80.8 |442 |876 | 92.3 |964 [403.6 [моо | 94 
- - - - - - — |92 
- = 0.65 | 93 
43.82 — | 56.57 — | 76.56 = ій | 
— = - - - - - |95 
іл | 471.8. 481.8 (зал [207.8 |2225 247.3 | 96 
285 | 333 | 40.0 | 47.1 |55 64.2 (754 |97 
128.3 = 143.9 — 1159.7 = 1427.8 98 
5 (887 — |00:0 zr = [as 
тык | 894 ыг = — [105.3 [105.8 00 
ES = 2 = = ын - јо 
= = - - - = 2 
za о = — 1525.0 — {536.9 |103 
— — 166.6 - - - - (На 
ма | e Z | 50.9 [43.6 | 37.3 2910 
| р 2^ 5 
1.178x | 1.021х | 0.190х | 0.461х | 0 |107 

VA prs x40-4 | х10-4 | ж10- | х10-4 


8.72 11.54 | 14.84 18.62 | 23.62 30.38 


— [17.8 - = = 
215 | 314 |443 | 65.0 | 84.5 |119.8 = - a0 
16.1 244 |359 | 51.4 | 70.9 201213 Ji 
176.2 | 195.0 |48.5 2448 [273.2 = bas ko 

= = = € ES = — [из 
216 244 {218 = |874 — |Б "m 

0.56 | 0.78 | 1.16 = [2 — [| 5.88 |145 

042 | 0.64 | 0.90 | 1.39 | 2.26 | 3.89 | 8.12 |116 
63.3 | 59.6 |564 - - E- 

280.2 — [814.9 - 60.8 = lens | 


6* 
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Tempera 
! Formula S. Ph. о | зо | 20 30 
2 Solubility of an anhydrous substance in 
11915589 аа m 0.699 | 0.502] 0.378 | 0.294 
120) Н,5е0,...| — 90.4 | 122.3 | 166.6 | 235.6 
424| H,SeO, . . .| H,O 426.3 — |5666 — 
1221 Н,5е0, . . . — — нэ - 132.5 
123] H,TeO, . . || вн,0 19.17 | 35.52 - — 
124| H,TeO, . . . | 2H,0 = 33.85 - 50.05 
ра | =” qp meme = qom | В 
120 HgBr, ...| - 0.3 0.4 0.55 0.65 
126 Hg(CN), E 9.3 - = 
(13.5 °C) 
127| Несі, : 5.6 6.6 8.3 
128| Hg,Cl, - Мао - 2x10-4 | 7x10-* 
121, ..... | = | 18x ЕТІ шилний 
х10-з | х10-3 
[IPM RENE оо |... а | ү. 
130] КА(50,),.. | 12H,0 3.0 4.0 5.9 8.4 
131 KAupr P" .| ан, == 18.3 = — 
15°С 
132| K AuCI, 2H,0 Py 61.8 94.9 
133] К BeF; = = ын 2.0 = 
134| KBr - 53.5 59.5 | 65.5 70.6 
135 KBrO, .. | — 34 4.8 6.9 9.5 
136 КОНО, . . 11,H,0|216:7 | 2339 |2556 | 2838 
137] КОНО, | У.Н, = Е 2 - 
138| KCN — 63 = 71. — 
25°С 
139] КСО .. .| 4у,н,0 | 105.3 108.3 405 113.7 
140 КО, . . | Hy 20.3 23.7 | 26.4 28.6 
M КОГ. 5222 - 27.6 | 31:0 | 34.0 | 37.0 
142| КС1О, ( = 3.3 5.0 1.4 10.5 
143 KC, ...| — 0.75 1:05 | 180 | 2.6 
1441 КСО 2 . | — 58.2 | 600 | віт | 63.4 
145 КСО, ..| — 5.0 8.5 13.4 18.2 
146 KCr(S0,), 12H40 ы” Et 12.51 — 
147 (25 °C) 
taal КЕ - 49,0 | 44.72 | 53.55 | — 
о Е 2H,0 = 94.93 | 108.4 
150] кове), | T == — = = 
i K,Fe(CN). ~30 42.9 


©з 
= 
18 
о 
~ 
Юк 
со 
Ко ко со 
NES 
чоо 
о 
сз 
a 
со 
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Table 8 (continued) 


ture, °C 

so | so | в | то | во | 90 | зоо |. 

100 р of water at a given temperature, g 5 
0.232 0.186 | 0.146 0.109 | 0.076 0.041 0.000 |119 
344.4 380.7 383.0 383.0 1383.0 385.4 - 120 
== эх - - = = = 124 
1718 2753 со => = = — 122 
— — — = == = -- 123 
57.19 - 77.54 = 106.4 =- 155.3 124 
0.91 1.27 1.68 — 2.8 = 4.9 125 
ДЕ. = — -- - - 53.85 |126 

t eI 14.9 17.2 24.2 37.2 63.6 127 
ын ы — 128 
5.6X 10-2] 7.8x 10-?| 10.6Х = = E = 129 

Хира 


11.7 17.0 24.8 40.0 71.0 109.0 |154 130 


= = = - — 92 131 

1 405 - - - — |132 
uo an 1 [so [wo аа коа |Б 
75.5 | 802 |854 |9 f 3 0 ЕЙ 
13.2 | 475 (22.7 — [340 — [50.0 35 
323.3 = - - - - — 1136 
— [337.3 (850.0 1364.8 380.1 | 396.3 Z 1 
xS ЕН e — [5 — h22 |38 
4416.9 |124.3 (426.8 133.5 [139.8 (147.5 |455.7 |439 
30:8 | 330 |354 | 37.2 |95 | 41:3 |440 [140 
200 | 26 |55 | 48.1 |511 | 54.0 |567 (и 
140 | 193 |259 |325 |397 | 47.7 |562 |142 
44 65 | до | из 1148 |180 |208 Наз 
652 | 668 |686 | 70.4 | 72.1 | 739 |756 |44 
293 | 37.0 |505 | 61.5 |73.0 | 96:2 [102.0 (145 
= = = = - = — ji% 
= - = ES ES - - ur 
= = == = F = - 48 
= — [142.2 — ом ыг — а 
61.3 — (74.0 - | 81.8 — |6 |59 
42.7 — |559 | 57.5 [68.6 | 74.8 |1778 ИМ 
45.3 | 52.0 |60.0 ын = = = B 
re ea, Dou MN MM CENE TENE SEN uy 
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Tempera 
Formula 1 S. Ph. 0 10 20 30 
Solubility of an anhydrous substance in 
KH,(C,0,) 2Н,0 1.27 — — 4.29 
KHC HO = 0.32 0.40 | 0.53 0.90 
KHC,H,0, = = = 10 — 
(hydrophtha- 
late) 
KER. ..| = 24.53 30.10 | 39.18 
КН,РО, = 14.8 18.4 | 22.6 - 
КН50, ын 36.3 = 51.4 
ЖЫ - 127.5 136 144 152 
KIO, - 4.73 = 843 | 11.73 
KIO, - 0.17 - 0.42 — 
KMn0, . - 2.83 4.4 6.4 9.0 
NO,. - 278.8 — | 298.4 — 
KNO,. = 13.3 20.9 | 31.6 45.8 
KNaC,H,0, ан,0 28.4 40.6 | 54.8 76.4 
он. 2H,0 97 103 112 126 
KOH H; = ын - 
K,PtCl, - 0.74 0.90 1.12 1.41 
SCN - 177 196 217.5 |255 
К,50, = 106.2 106.6 | 106.0 
К,50, - 7.35 9.22 | 11.11 12.97 
К 5.0, - 28.4 36.2 | 44.7 — 
3905 . . — 1.8 2f 4.1 7.7 
KSb06,H,0, | уњо | — 5.3 | 80 | 122 
ERES 2:1 = = = 0.12 = 
eee мат то Ј e | = | бй] = | 
ті Па (604: .. | 9H,0 | 3.0 | m | ял | 1.9 
LiBr .|28,0 |4 191 
LiB 1 2, 43 166 |477 
Li,CO, 512255 1.54 1.43 | 1.33 1.25 
LiCl -| H,0 67 72 78.5 84.5 
пон ота ell — == 0.26 = 
Li (18 °C) 
n EE а ~ зно 151 157 165 171 
133 + ВО | ва | so | же lass 
їмо, | | ПА: Жо 5% а 
LINO, КТІ қы: = 5 ще 
ОН: . н.о 12.7 5 3 
і + + | Hy У 12.7 | 12.8 12.9 
1480, . : | mo 35.3 35.0 | 34:2 | 33.5 
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Table 8 (continued) 


ture, °C 
40 о | 60 | 70 | so [| 90 
100 є of water at a given temperature, Є 
= — 12.0 — — = 
1.3 1.8 2.5 - 4.6 - 
56.37 - 78.83 -— 114.0 — 
33.5 — 50.1 — 70.4 83.5 
67.3 -- - — = E 
160 168 176 184 192 200 
12.8 -- 18.5 — 24.8 — 
0.93 — 2.16 — 4.44 — 
12.56 16.89 | 22.2 — — 
334.8 — 50 — 376 | - 
63.9 85.5 110.0 138 169 202 
136 — | ат. Z во. = 
1.76 2.47 2.64 19 3.79 4.45 
290 325 372 420 488 575 
108.7 — 111.4 122.3 
14.76 16.56 | 18.17 19. 75 21.4 22.4 
64.0 — 83.2 — 106.6 119.3 
11.0 = - - - - 
- - 81.2 - - 
(75 °C) 
0. Ap 0% | - | 24 = Ј Же 215203 — = = 0.46 = 
джук савд 
ја ра. "ET = 
1.17 1.08 1.01 — 0.85 — 
90.5 97 103 — 115 = 
179 187 202 230 = = 
= = — — 1435 — 
145.1 156.4 174.8 — — — 
= = |4944 — = 
13 13.3 13.8 — 15.3 s 
32.8 32.5 31.9 — 30.7 = 
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Tempera 

Formula S. Ph. 0 10 | 20 | зо 
z Solubility of an anAydrous substance in 
189| MgBr, 6Н,0 91.0 94.5 | 96.5 99.2 
190| MgCl, 66,0 52.8 53.5 | 54.5 - 
191| Мої 8Н,0 | 120.8 = 139.8 — 
192| MgNH,Aso, | 61120 ын — В.вх0-4 - 
193] MgNH,PO, 6Н,0 (| 2.3х10- - |5.2ж10-2] — 
194 Mg(NO,), . . | 6H,0 62.6 = 70.4 74.8 
195] MgSO, . . .| 7H;0 — 30.9 | 35.5 40.8 
196 MgSO, . . .| 6H,O 40.8 42.3 | 44.5 45.4 
197 MgSO, . . .| HAO — — — = 
=== | | |. 
198| MnBr, 4н,0 127.3 135.8 | 146.9 157.0 
199) MnBr, . . .| ано — — - E 
200 MnCl, .. .| ано 63.4 684 73.9 80.7 
201) MnCl;. . . .| 2H;0 = = = — 
202| Мп(Н.ВО.), | Н,О = 0,19 - = 

що 

203 Мајко), . .| 6H,O | 102.0 17.9 | 142.8 — 
204  Mn(NO,), . . | 3H,0 = ын - 206.5 
205 Ма50,. . .| 7H,O 53.23 60.01 — = 
206 MnSO, . . .| 5H, — 59.5 | 62.9 67.76 
207 MnSO, . . .| 4H;O — 64.5 66.4 
208 Мп80, . . .| H,Ó - - == 
209] Moo, | = | = - | 0.138 | 0.264 | 
210 


215 
217 


218 
219 


** For NH4CIO4, 


NH,Al(S0,), | л2н,о 
И 8 о К = 
NH,.C,0, "| н.о 
ин, | 9 
NH,ClO,** 


216] (NH 30804), 6H,0 
" an 


(NH,),Cr 


(NH,).Cr,0 
NH,Cr(80,)y 


ae 
(violet) но 


_———_ 


* S. Ph. with 6H. 


| 89.7 | 68.3 | 52.9 | 40.9 | 


© 
~ 


~ 
сло 5 ко Ого 
с 


осли а 


to 


~ 
со со 
е 


Фо 


е „ој. ү oc | | Зи р. 
eee 5% | 948 | 448 |. 


4.81 7.17 10.10 
68 79.5 83.2 
3.2 4.5 6.0 
33.3 37.2 41.4 
— 20.85 = 
9.5 13.0 17.0 
= 32.96 40.4 
= 35.6 46.5 
— 11.9 


20. 
solubility is expressed in g of anhydrous NH4CIO4 contained 


89 


Table 8 (continued) 


ture, °C 

EET so | бо | т | 80 {| 90 | го |. 
100 g of water at a given temperature, Е 2 
101.6 | 104.1 |107.5 = | 113.7 — |120.2 189 
57.5 ES 61.0 = 66.0 — | 73.0 |190 
173.2 = = — | 485.7“ —| — Ma 
- = == — ЇЗ4х102| — | — |92 
4x10-2| — |4х10- — [15910-2] — | — 1198 
78.9 84.5 | 91.2 — | 106.2 | 138.4 - |194 
45.6 - - - - - — |195 
- 50.4 | 55.0 | 59.5 64.2 | 68.9 | 73.9 |196 
di = = 25 62.9 — |68.3 |197 
168.9 .8 (196.7 [212.5 = родео ud 
Ка 189 Z | 224.7 |225.7 227.9 |199 
88.6 5 = - - —| — [200 
- — [086 | 410.6 цот |114.1 [145.3 [201 
- 0.69 - = = = || = (ИВ 
ЭР = = а - — | — [203 
= em = - - —| — |04 
= Е бе = - = | — [205 
= сз 2 - - - | — [206 
68. — - - - | — [207 
n 8: 55.0 | 52.0 48.0 | 42.5 | 34.0 [208 
MEL ЗА | т IST | г 
| 0.476 | 0.687 | 1.206 | 2.055 | 2.106 - | " [209 
| 31.6 5 |8 | иа | | 3.0 | 0.0 ло 
И В. ла | ВА он 
14. 8 | 37.7 53.9 | 98.2 |120.7 |24 
91:29 FAS 107. 8 [116.8 126.0 [135.6 145.6 212 

8: - - - - | - 
4518 5: 1 55.2 | 60.2 65.6 | 71.3 | 77.3. [214 
30.58 39.05 = 48.19 — р57.01 1215 
22.0 21.0 33.5 40.0 49.0 — - [216 
== 51.87 — 81.83 = = — [217 

: (75 С) 

58.5 74.4 | 86.0 = 115.0 — 1455.6 [218 
18.3 z — = = = - |219 


in 100 ml of a Saturated solution. 


CONDE 5 pa AER Es 
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Тетрега 
Formula S. Ph. 0 | зо | 20 30 
2 Solubility of an anhydrous substance in 
220] NH4Cr(SO,), | 12H,0 3.9 = - 19.0 
(green) 
224 NH,F ...ј - 50 74 = - 
222 (МН.)„Ее(504)4| 6Н,О 17.8 = 26.9 - 
223| NH,Fe(SO;), | 12H,0 = — | 124 
224 NH,HCO, ..| — 11.9 15.8 | 21 27 
225) NH,H;PÓ, - Hm 90 — | 260 
(14.5 С) 
226 NH,H,PO, .| — 22.7 ам 36.8 - 
227| (МН) HPO, - 42.9 57.5 | 68.6 
228 МНТ. ...| - 154.2 163.2 | 172.3 | | 181.4 
229 NH,LiSO, - = 55.24 = 55.94 
230] NHNO, ..| — 118.3 — |192,0 | 241.8 
231 (МН), Рес, = = 0.7 - - 
232 NH,SCN ..| — fass | мз) | 170.2. | 207.7 
233| (NH,),S0, - 70.6 73.0 | 75.4 78.0 
234| (МН.,),5,0, ны 58.2 - -- 
235| (NHy)sSbS, |ано | 712 — | 912 | 119.8 
236| (NH4),Se04 = 1.22 = - 
12 °С 
237| (NH4J,SiF, = = olla 18.6 — 
288 NH,VO, .. гс == == 4.8 8.4 
він» su = | = | = | 48 | 881 85 
— 9.84 1.57 X | 648х | 5.17 X 
X 10-3 | x 10-3 | x 10-3 | x 10-3 


10H,0 1.3 1.6 27 3.9 


2 


со 

= 

о 

g 

со 
55 ||| 


m 
o 
= 

(а 

о 

- 

- 

м с 
~ 
ыз 
o 


к~ со 
e 
с 
о 
е 
e 
©з 


8 
~ 
Qo из co 
|| °S] | 
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Table 8 (continued) 
ии 


ture, °С 
so | 50 | бо | то | во | 5 | 100 | 
100 g of water at a given temperature, Е 2 
| 32.8 zy 25 " = = — [20 
— = |04 - - - — | 
38.5 — [58.4 — (1860 = == 10920 
s = = EA = -  |400 223 
36.6 x m = = = — [224 
= = = = == = — 1895 
56.7 - 182.9 — 120.7 = |174 226 
81.8 - [97.6 |106.0 = = = |027 
1905 | 199.6 [2089 |218.7 [228.8 - [250.3 |928 
Ж 56.24 | .— |3610 5800 |1400 [8710 230 
297. .0 |499. ! 
ГЭВ mee шин = = = 1.25 |234 
Е 235 — |347 - - - [232 
81. = í = |95.3 — [103.3 [233 
pe E на = = = - [234 
=з Е = = = = — [235 
= = = = = = — [236 
- =. са - == — |55.5 |287 
13.2 47.8 - 30.5 - = — 1238 
4.40 3.24 2.67 1.99 1.14 0 239 
X205 ОА [x | x РЕ КО | ќе 1 
26 E 2 = - - — 40 
ub. у =e eee 
= = = — раї 
110 203 | ма (31.5 | 41.0 |525 [242 
ES Ба = КЕ - = 2.8 раз 
= ян = = — [244 
човна. | 44050 ET — 4118.8 Z әрз Бо 
50.2 — | 62.5 - qu? - | 90.9 2 
65. 139 - Mm = = 
129:5 8 439.5 |146 153 161 170 248 
- — -- р "A 4 
Ж 20 46.2 |458 | 45.7 | 45.5 250 
d ж sa = = - 6.33 |951 
36.6 37.0 |37.3 | 37.8 38.4 | 39.0 39.8 |252 
110.5 | 129.9 — m = Ї НИ 203 
126 140 155 172 И = ы 
248 = = 304 — |a |56 
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Formula 


Ма,СгО, 
Ма,СгО, 
Na,CrO, 
Na,Cr.0, 
Na,C,0, .. 
Naf .. 


хаан )в 


Tempera 
о | 40 0 | зо | 


Solubility of ап anhydrous substance іп 


88.7 — 
88.7 


196.7 
4.20 
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Table 8 (continued) 


fit nn A оса а ыы 
ture, °C 


| 40 во | «о | т | в | * | го 


100 g of water at a given temperature, 


95.94 | 104.1 (на 


= 2 423.4 124.8 — 26.2 
220.5 | 248.4 9283.1 |323.8 [385.4 — = 
— = - = = — [431.9 
4.40 | 4.55 | 4.68 — | 4.89 = 
30 - B — 159 — |63 
69.5 99.4 |144 184 186 189 198 
12.7 14.45 | 16.4 Decomposes 
138.2 2 E = = ЭЭ КА 
— | 158.6 = = - = 25 
- 56 | оз |190.8 207.3 |2253 |2466 
яв 5 г ^4 |4 [1402.9 - 
— 2.9 | 88.1 3 у = 
хас me рено ue = - [02.2 
05.0 256.8 — = - un 
= ы-і 2 |294 [296 300 1802 
13.3 9.8 | 23.5 = = ар 
де ms pue > 185 |295 | 33.0 
= Y = T - Z |338 
98.4 1004 - — [132.5 — [163.4 
104 114 424 — |4 — |180 
129 ЕЗ = = ын = 
МЕ. UA |, рат = [вт 
En 43 — [8i — (108 
зе 47.45 | 24.88 - 30.04 - 40.26 
5 | A laa | ам |445 | 8128 | — 
37.0 = 33.2 ад 29.0 - 26.6 
5 bam іші | а рет |63 42.5 
102.6 Да = = = == us 
а = 206.6 — |245 — [266 
ма Z [299 =, (887 — foo 


Тетрега 
Formula S. Ph. 0 10 20 30 
2 Solubility of an anhydrous substance іп 
299) Na,SeO, . . - - - == = 
300] Na,SiF,. ..| — 0.43 = 0.73 - 
301 Мауо, ...| — - - - - 
302 NaWO, . .| 10Н,0 | 57.58 — = — 
303] NaWO, . .| 2H,0 71.61 - 72.4 -- 
804| М№,(80,), . . | 8H,0 | 9.6 | = | 74 | 5.3 
с аа с 11. 
305) NiBra. . . „| 3H,O |1128 122.3 | 130.9 | 138.1 
306 NiCl, . . . .| 6H,0 51.7 = 55.3 - 
307) міс, . . . .| 4Н,0 - - - - 
308| КІСІ, . . . .| 2H,0 - - - — 
309 Nil; ....| — 124.3 135.3 | 148.1 161.1 
310 Ni(NH,),(SO4)s| 6H40 - 3.2 5.9 7.8 
344) МИМО). .| 6H,0 79.58 - 96.32 - 
312 МИМО; . .| 460 - - - = 
313 Миков), . .| 2H,0 = = = — 
814) мо, .. .| 7H,0 27.22 32 - 42.46 
315 №150. . . .| 6H;0 = = = — 
ни = = | 58 | 251. 
81080, EN = 6.948 x | 5.370х | 4.339 x | 3.508 х 
X 10-5 | x 10-з | x 10-3 | x 10-8 
8170, ..... = 3.9 2.9 2.4 7x 10-4 
X 10-3 | x 10-3 | x 40-3 
318) PbBr, 0.4554 — 0.85 1.15 


819] Pb(C;H,0,), | 3H,0 3 45.6 | 55.0 - 
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Table 8 (continued) 


ture, *C 
| 40 so | во | те 80 90 | 100 2 
100 g of water at a given temperature, в 2 
= 80.15 72.83 |299 
1.03 -- = - 1.86 - 2.46 |300 
26.23 — 32.97 36.9 — = - |801 
— - - - — - — |802 
77.9 = - - 91.2 — 97.2 1303 
2| 059 | dee 
| 44 | 33 | 28 [25 | - | #3 |12 |ж 
21. * | зе ү" | За | „4 — И == 
144.5 150.0 152.5 -- 153.8 = 155.4 305 
— = = - - - — |806 
72.5 = 80.5 — - - — |307 
= Си pes — 86.9 — 88.0 |308 
174.0 183.2  |184.1 185.7 187.4 188.2 — 1309 
14.5 14.4 17.0 19.8 5 — — 1310 
122.3 == - — - = - 1 
= — 163.1 171.4 — — — 
= = : рын = — 235.2 — 1313 
— — - - - —  |814 
= 50.15 | 54.80 59.44 | 63.17 — 76.7 |315 
3.081 x у х | 2.274 х| 1.857 X 1.381 х| 7.87 0 316 
X 10-3 2103 X 40-3 | X 10-3 | х 10-3 | х 10-4 
ах 10-4] 1x 10-4 0 = = - - |817 
4121 | ee 
4. .36 — 3.34 — 4.75 |318 
nes хэй Бы - - — 1200 319 
1. 1.98 — 2.62 = 3.34 |320 
MAS ын - = = = — |821 
12,5 19.7 X — |30.2х — |43.6х 822 
abr AE x 107? x 10 
75 85 95 — n5 — 38.8 1323 
5.6х - = - = == — 1324 
= 
3. = 7.39 - 43.25 - 69 325 
103: 109.3 115.5 124.4  |127.2 133.4  |138.9 1326 
= 15.98 = == ym = 62.8 1327 
1 f 6.72 9.2 12.7 18 328 


4.85 
251 309 375 452 329 


97 


Table 8 (continued) 


56.5 — 99.7 X 
X 10-? x 10-3 
58.5 63.1 67.4 


182 Х = 334 X |930 
х 4079 x 10-3 
75.0 78.7 81.8  |331 


123.2 | 135.8 [50.0 — јаз - þes ја 

= 8735 | — | 36.24 | 96.40 | 36.24 | 36.4 [340 

65.3 | 724 |881,5 | 00.5 — |too.8 [м2 
20 рт = Es 

191.5 — 217.5 m a 205.2 283.4 pu 

3: = - |130. ; 

- 83.5 | 97.2 - и. 3. 

Z [938 | 96 ов |1 — бе 

850 248 | 343 | 458 | 7.03 | 13.0 | 24.2 1348 

Ma doo AM жен Е dei 3 

" = - = — [349 

2.908 | 522 | — = = S -Ё 

њи = 6.64 | - - - - Ви 

109 | = = — |» 

4.04 2.54 1.63 нм ах Z E 525 


1.2 ES 1.8 (355 
36.65 — 57.31 |356 
81.49 — 466.6 1357 

== — 1858 


111.0 |2000 |440 |859 
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Тетрега 

Formula S. Ph. 0 10 20 | 30 | 
2 Solubility of an anhydrous substance in 
360) ПОН ....| = 25.44 -- — | 39.9 
361| 11560, ...| — 2.70 3.70 | 4.87 6.16 
362] 7,560,222) х= = 243| 28 - 
00,(Һ0;), | н.о | 98.0 | 108.3 | 125.7 | = | 
364) ҮЬ,(80,), . . | 8H,0 | 442 | = | 482 = | 
365 ZnBr, . . .| 2H,0 389.0 = 446.4 528.1 
366] ZnBr, ...| 1 2 = = 
967 ZnCl, . . . .| 3H,0 | 207.7 = == = 
368) ZnCl, ....|2/,Н,0| — 271.7 | 367.3 
389| ZnCl, .. . | = = — = - 
3701 2л(СІ0,), . .| 6Н,0 | 145.1 152.5 = - 
874] Zn(ClO5)e . . | 4Н:0 да — | 200.3 | 209.2 
972 201, .. ..|2H,0 | 430.7 | 457.3 | 484.9 - 
373| Znl, .. | = [4293 - = - 
374 Zn(NO,). . .| био 94.77 - | 118.4 — 
875 (коз), - || знао — - - = 
976 2080, . . | 7H;0 41.9 47.0 | 54.4 — 
377| ZnSO, .. || 6H;O = 23 ка - 
3/8 2050, .. || пр = = = — 


mec. 4d ДА 4... 1 -2-1Їа 
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Table 8 (continued) 


ture, °С 
ю | 50 | бо | то | зо | 90 | 100 | 
100 Е of water at a given temperature, g 2 
49.5 — | 13.8 — Пово |126.1 |мвз  |360 
= 9.21 | 40:92 | 12.74 јав | 16.53 | 18.45. 1361 
= 2 = 8.5 — | 10.86 (362 
| = | 203.4 [365.2 | == | m | 426 476 [363 
4 Пре | — | 75 Н ма 
| 21.0 | = | 10.4 | 7.22 | 6.92 | 5.83 | 4.67 
= = = S = - — |865 
592.6 —  |e18.4 — [644.6 — [6720 1366 
= - ШЕ = = = — |367 
= 2 = = = = — |868 
452.5 шин” х - Бил — 644 369 
ёс 370 
2 27 74 
234 | 273.2 - - = ES = Ви 
445.2 — [1з — №0.0 — ТЕН ТЕ 
“| е | | 5 бит | 
2 a ир = = = — № 
06.9 - - = = = = E 
= = - = — jam 
а | Ял = Z |366 | 83.5 |808 [378 
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20070 :[oqoope [49014051 го = = 60070 2111 бом 

= = = == y ако E 

те поцооге [Aureos] = 90 т 79 шээг: 

ту :0191000 AMA - де - - ховс кон жуш 

ср гопотпой - вре — ќе “чет збо 

+-0F X с souezueg = OL 091 = тке 45 
УГО таооді :/' р :ouozuoq “ср 
пшлојолојцо :68°0 :орглојцовлдој 

чоцлео сер :eprqd[ns:p чофаео oy ка 20'0 с0'0 Mg xS 

== L = v 7070 "тот 880N)dd 

=> 20 200 -= E а ES: Se ча 

= “0 ын = = у же ВОДО 

= 9'0 1170 аяда 

ә: 
вушелтов зашо ошри да әполәое топецош E A —" 


ur 4391105 


(рапициог) 6 21974 
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Table 10 


Solubility Products of the Chief Sparingly 
Soluble Substances 

The solubility product (SP) of substance Ct,,An,, which breaks 
up into ions according to the equation 


Ct,,An, «= mCt + nAn 
where act is the activity of cation Ct, and ада is 


e solubility product pSP 
en with an inverse 


is SP = ас "ад 5 
the activity of anion An. The indicator of th 
is the logarithm of the solubility product tak 
sign. 

When calculating 
or in a solution of ot 


the solubility of a sparingly soluble salt in water 
her salts by the value of the solubility product, 
account must be taken of: (1) the reaction of cations being formed with 
the hydroxyl ions of water; (2) the reaction of anions being formed 
with hydrogen ions; (3) the ionic strength of a solution on which the 
activity coefficients depend, and in some cases also (4) the poten- 
tialities of complex-ion formation. The ways of making such calcula- 


tions are described in the textbooks of analytical chemistry. 
taken of the presence, in the solution, 


In addition, account must be 

of non-dissociated molecules of a dissolved salt whose concentrations are 
found by dividing the SP by the correspo. 
figures marked with an asterisk). 


nding value of K (Table 38; 


Formula of Substance SP pSP=—log SP 
| | И 
-24 
pur рабо та ване З : : Un 23.7 
A "OP TTE јан 19 
ДЕЛ so pam з s 1 х 40-22 22 
INT te rat 4 X 10-1 0.4 
Eua con ин ланаца Я 5.3 X 10-15 12:28 
АВЫ полагане 5.5 x 10-5 4.26 
ясно 1 es 4 x 10-3 24 
Р ans tre ee ВР awl Anh КО 15.84 
Миа сени ГТ 8.2 х 10-12 11.09 
BOO, ера ва к 3.5 X 10-12 10:46 
үң Жер. р КОМ: 1.78 x 10-8 9:75 
аве ТЕЕ 251 9.7 
е dde PIE RE 5.0 x 10-2 1.3 
NOOR hha eS 1.4 х 10-12 11.95 
Ж оН er РР 1 x 10-0 10 
ПЪК ад nn 
АВЕВСК), 1122-43-37 1 X 10 22 
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Table 10 (continued) 


Formula of substance | SP | pSP=—log SP 


1.5 X 10-41 40.82 
2 X 10-14 13.7 
8.3 x 10-1? 16.08 
3.0 x 10-8 1.52 
1.6 x 10-? 2,19 
2.8 X 10-13 11,55 
2.9 X 10-? 8.54 
1.6 x 10-1 3.80 
1.6 x 10-8 7.80 
2.3 X 10-7 6.64 
8.9 х 10-1 3.05 
1.3 X 10-20 19.89 
7.95 x 10-5 4.10 
6.3 x 10-50 49.20 
1.1 X 10-12 11.97 
1.50 x 10-14 13.82 

4.Х 
1.6 х 
4.0 х 
9.0 х 
5.6 X 

5х 
5.5 X 
1.6 X 
1x 
1x 
1.8 X 
5.75 х 
2.7 Ж 

3:96 
5.0 x 
4.0 x 
2.0 x 
3.2 X 
5.5 X 
1.6 х 

ах 
7.8 X 
5.5 Х 
51 X 
14 Х 
1.9 У 
ди x 

3x 
1.50 x 
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Table 10 (continued) 


Formula of substance | SP pSP=—log 8р 
ВаМп0, ..... d sg? 2.5 x 10-10 9.60 
ВАШ окото 2 „ЗА 25 
ВТО ЛЫН 5.0 x 10-3 2.3 
BaPO,F(Ba2*, POF?) |. пориве 5 
ПЕНЕ du чи илрэн ба тоз 10.5 
Bub Ба эээ ная 4 X 10-8 24 
ВаРЦОН» сазва 5.25 x 10-2 1.28 
Ba(ReOy)p .......... 8.0 x 10-7 6.1 
BU i КАНЕ 1.1 x 10-10 9:97 
BHSOL a eae a ev oe В З 16 x 10-5 4.79 
| СИ а а ак kx Rs 2/8 x 10-11 10.55 
НА =: аара ннн" 4 x 10-3 3 
DeC эм гж ле аха Меј 0 1.50 
BeMoU. uas ss ar as WHS 6.3 x 10-22 21.2 
Be(OH),(Be?*, 20H-) . . . . . "9 X 10-14 13.7 

(Веон», дн-) ...... 2.8 Х 10-10 9:36 
ВАО: 2252555”: 84 x 10-19 18.09 
Bil iss ро он а `7 х 10-? 8.85 
BiOC\(Bio*, cl-) : : CE 

ав ч но = Bi™*+ 18 x 40-9 30.75 

20H GI) PC АХ 10-10 9.4 
вов", би" ) gurges 3.2 x 10-33 31.5 
BOR 1); 1.3 x 10-23 22.90 
l 4 X 10-97 97 
НЕДЕН ми | 40 
8 нш . 
осн, л эн 2 8.32 

rtrate} 10- . 
caco, ^. 53 + 10-9 8.64 
СаС,О, 2 X 10-4 3:15 
Састо, . . 4.0 x 10-11 10.40 

ВЕ пољ mask s e 27 X 10-7 6.57 
САНРО (cass, HE 4х 10-3 3 

саро 4 X 10-8 7.4 

Gna a)aFe(CN) 7.0 X 10-7 6.15 

5.5 x 10-5 5.26 

Caton? (Ca?*, 20H-) 1.4 X 10-4 3.86 

(CaOH*, 2:0 х 10-29 28.70 
Ca,(P0,), ЯН 4 X 10-3 24 
СаРО s F(Ca2*, РОзЕ?-) 1.6 х 10-58 57.8 
Ca(PO, OH 1.3 X 10-8 7.89 

Os 9:1 X 10-8 5.04 
Gas 4.7 X 10-5 5.53 
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Table 10 (continued) 


Formula of substance | SP | pSP=—log SP 


8.1 х 10-4 3.09 
9.0 x 10-? 8.06 
2.2 х 10-33 32.66 
1.0 x 10-8 8.0 
5.2 x 10-12 11.3 
1.5 x 10-8 7.8 
3.2 x 10-17 16.49 
2 x 10-5 5.7 
2.2 x 10-14 13.66 
5.9 x 10-15 14.23 
7.9 x 10-27 26.10 
1.30 x 10-9 8.89 
2 x 10-5 5.7 
2.5 X 10-29 28.60 
3.2 X 10-10 9.50 
5 x 10-17 16.3 
1.5 x 10-20 19.82 
1 X 10-24 24.0 
2.5 x 10-51 Вр 
2х 10-2 1. 
Сез(3е03)5 .......... 3.75 х 10-25 24.43 
Co(As0)) .......... 7.6 X 10-29 28.12 
E a Encre xd 1.4 X 10-19 12.84 
MOCO s s oH EE y л 6.3 x 10-8 7.2 
CoFe(CN), . ..... .. 1.8 x 10-15 14.74 
CoHg(SCN),[Co?*, Hg(SCN)3-] 1.50 x 10-8 5.82 
CONOR ИИН NN 1.0 x 10-4 4.0 
Со(МН (ВЕК) . ... . ,, 4 X 10-8 5.4 
соино). «жов ис ат Ж 1.7 x . 
Ёл на эрэ ээрээ. 6.3 X 
1% 
С ыш данына а mda 
Со(ОН), 2.0x 
СОН) 4х 
4.0 x 
2.0x 
1.6 X 
7.8 X 
6.2 X 
4.0 X 
4.3 X 
ТЛ X 
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Table 10 (continued) 


Formula of substance | pSP=—log SP 


Cr(OH 
СОН) (Cr, 30H-) 
(CrOH?*, 20H-) 


17.0 

30.20 
20.20 
17.00 


22.02 


MN насосне 


f сл 
Фос О © Фор пъ © ко бо И их ко лок» м ссе 


сні (ots АчС ) 
CsBF,(Gs*, ВЕТ) 
Сев (Cs, вно 


ГЭ 


~ 


CONF сл ел ел ~ 1 СО КО бо СЛ -1 фм со Сл а ИХ КО МО КО Сл М e e Ср AO 
осо 
воо ы ANON 


. ote 
DE 62 
> w 
Об не ко бо щъ со сло ду Ко He BS со a со 
ad SES I$: OR OO 


Cu,0(2Cu OH-) 
Са(ОН), (сї, 20H-) 
өм 162, 2 
Сар )з 3 


x 
x 
x 
х 
х 
х 
х 
x 
x 
x 
x 
x 
x 
x 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 
х 


м М ИКС Оон мМ сл сони 
бо на на на бо л оо по а Ко Ко e» © Це оо бр Ко ооло 
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Table 10 (continued) 


Formula of Substance | SP pSP=—log SP 
ES ле ара њу на 3.47 х 10-11 10.46 
еб 05 зенаат со 2 x 10-7 6.7 
FejFe(CN)ds ......... 3.0 x 10-41 40.52 
Fe(OH)Fe?*, 20Н-)..... 1 X 10-15 15.0 

(FeOH*, OH-) з... 5 х 10-10 9.3 
Fe(OH),Fe?*, ЗОН-) ..... 3.2 х 10-38 37.50 

FeOH?*, 20H-) ..... 2 X 10-26 25.70 

[Fe(OH)t, OH-] ..... 4 X 10-17 16.40 
ПРО Sista ks кж ыд. 1.30 х 10-22 21.89 
Ros а ы Бе pud Iu 10-18 17.3 
FeS,(Fe™, 51) ........ 6 10-21 30.2 

СОО а muxo. s» wow xov 10-26 26 

Ее (500): .......... 10-21 30.7 
Са Реб) р 1 10-34 33.82 
ба(ОНј раса ne „=. 7 10-36 35.15 


40-57 57.0 
40-95 34.5 
10:38 25.4 


Hg,Br(Hgi*t, 2Вг-) . . . . | . 5 10-23 22.24 
g;:COS(Hgi*, COR) ..... 8 10-17 16.05 
г СО «(Не +, С,0}-). 10-13 13 
gxCl(Hgi*, 2Cl-) ...... 1 40-18 17.88 

Hg,CrO,(Hg+, Cr03-) 5 10-9 8.70 

Не (Ней, 21) ....... 4 10-29 28.35 

Hg2(10,)o(Hg3*, 2105) 2.45 Х 10-14 13.71 
В,НРО (Не +, НРО!-) 4 10-13 12.40 

HgO(Hg?*, 20Н-) .. 0. 3 10-26 25.52 

НЕО (Нейн, 208) ...... 1.6 х 10-28 22.8 

(lect COS ен э eee бу 1 10-52 518 

um Wim Sd во а ав 4 10-53 52.40 


10-47 47.0 
10-20 19.52 
10-27 27.0 
10-7 6.17 


хххх X XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


бон о ооо ло шоно Ute о сл 


m 
ы 
(72 
а 
= 
zm 
m 
08 
Se 
+ 
ГЭ 
22) 
о 
2 
34 
o o 


===. 
* The solubility prod HgS 

and H, Y products of mercuric salts (with the exception of 

incorre йге not given here, since their very small values can give rise to 


n 
к» upon a transition of mi 


SP) but a relativel 
Несі», etc, — are formed” bs 


f 

Л ( 
he degree ог а 
ding to the cong, mre elation pr зпегсцгіс salts must be determined accor 
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Table 10 (continued) 


Formula of substance SP 
Пе xou зон feud SH ‚1 x 10-5 
Нр„58еО,(Нр+, 805) . . . . - | 6.3 X 107 
перио (нај, МОТ) a ae. 1.10 x Ша 
InlFe(ON)]s 22-54%”: 2505 
111105) о nee aoe и Е pa 
ОНУ» ied p eomm ded фа 1210 
Па вра з р: ее ее Nilo 
Іс0,(1г4+, 40Н-)..... Даан 
ШОН, ЗОН) ...... : x a 
вака о | 18x 105 
KgAIF,(3K*, АШШЗ-) ...- зер 
KERR? BA з-с; 1,3 X 10-2 
KBH,(K*, В) ....... 1 
K (СНВ *, (СНВ e « + NIS 
11: nae erui "ERIT 
К,Со(Х0,),(3К”, Со(№0,)8-] . 
KaNaCo(NO;),[2K *, Ха”, ТҰТ 
C(NO] «шке. =з + 2.2 x 10 
K,GeF,2K*, Сев?) ..... PELO 
Конак, ШЕ) 2.2... NITE 
KjIrCl(2K*, 180187) ..... ФОКЕ 
CP ЭЛЭГ Lie sas 1 [fos 
K,PdCl,2K*, Расіз-) ОРОН 
K¿PdCl(2K+, PdCli-) Фф 
K,PtCl(2K*, РАСВ-) ..... Er 
K;PtCI,(2K*, РЕСЈЗ-) . ет 
Крка, ЕР) ..... ее 
КНеО, заза скин 36 5-8 433 ца 
К,ЗїЕ, Башино ни и а 5 x 10-4 
K,TiF,QK*, ТЕР)...... 5 X 10-4 
K;ZrR,2K*, ЕВ) 34 2 
Па (ВО) wes хал + ча 2.8 x 10-27 
Таз (СО): + + 55: • : $:2 2 10: 
а(10:) даже pg Be a ја 
Ба (Мо04 боб 2.0 X 10-19 
НН ручна 
аз 3:Х 40-5 
La(S00s = e М 3.98 x 10-5 
4 ват =» 4526 3.8 X 10-2 
Eg cosi 4 X 10-2 
UON Td br ник“ 3.2 X 10-9 
DhPO, ee eme ttr 21 x 10-20 
Mg(As0j)g o 3377: 2.1 X 10-5 
UD M я вч ча 8.6 x 10-5 


pSP=—log SP 


-- 
о о 
с 

оо з 


ріал 
чі 


о о 


to 
к^ СО М Uo Co C» МО PS Ко СЛ м CO is BO 


Во съ сло бо о асло о 
о 


~ 
о 
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Formula of substance 


( 
Ни Fe(CN k 
МЕ POR), 


Ма(0. НАЧИ 20H- ) 
OH-) 


rc^ 
Moons, 


с(ЗМНІ, АЈЕЗ-) 
N а) (ЗМН, мо; 87] 


* The valu 


Table 10 (continued) 


| pSP=—log SP 
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555555555 
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Чез of Sulf ne E 5РМа8 are given according to А. Ringbom, «ваши, 
под дегаву diffe ероті to Analytical Section IUPAC, July, 1953); г the 


cation of пао 
Pustins -coloured: 7x10: 
айз for the modification of 


many of those found earlier, for example 10 (а 
-16 (Bruner, Zawadskl), 1.1х10-19 а. 
green colour: 8.2x10-22 (Bruner, 
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Table 10 (continued) 
Formula of substance | pSP=—log SP 


МСО, 


4 
Ni; „Ее(СК 14.89 


uet 
Swe 


Be ы. Bee eee 
оооо 
1 
земни 
огоо 


1 
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Table 10 (continued) 
— 


Formula of Substance | Sp | pSP=—log SP 


ИОН, зема а чыл... 6.5 x 10-71 70.2 
ООС ао Gian аже 5 x 10-29 28.3 
Ро) 2.6 x 10-1 6.58 
ТЇН а iie. 3 x 10-1 40.5 
Pil 53 rem ca жы; 8.0 x 10-29 28.1 
oor елата сарми 4 X 10-35 5 
Ms MMOH) сезоне 1.6 x 10-7? 71.8 

ЭНЭРЭН и 8 X 10-73 72.4 
Pu прі dc ea 2 X 10-2 19.7 
Pud,0H(Puds, Өне) 1565 | 8 
БИО ОН Раді», 20115) ` 3.2 X 10-21 20.5 

D me reno UR 5Х 10-13 12.3 
Ва(104); bn) aq pem dg 8.8 x 10-10 9.06 
BAN 225.22... 6.2 Х 10-3 2.21 
РР 43 X 10-11 10.37 
ВВ... оо“ 2.5 x 10-4 НО 

* o5 wwe З ад т б Ж З з .5 х 10- 3.6 
ВЕ 222212222227 2 У 10-2 1:7 
МЕРЕ 2.5 X 10-3 2:00 
RbsCo(NOs)I3Rb*, Со(№0,)3-] 1.48 X 10-15 14.83 
oS м а A A И 5.5 X 10-1 3.26 
RbMnO, 1.111111 р Б я 
Rb Pech ene, ріс : 52 “8 0 23 
КРЕНЕ, РЕ") 7.03 X 10-7 6.12 
RbhReO, .. 9.6 x 10- 3:02 
ПИ РОН 9.6 x 10-4 3.02 
Аре EEE Бур oo 5 X 10-7 6.3 
Rh,0,(Rh*+, 30H-) 222227 gt ee 
Ru,03(Ru3+, ЗОН-) 1111 4 x 10-36 d 
Spur" ЗОН-). ..... х 10-20 36 
(Sbo« сн "ил 4 х 10-12 41.4 
ЗЕЯ ваша 
eee 18 Х 10-98 92. 
Рт 1 X 10-27 27 
8 АА tag! rice. 1.0 x 10-4 4.0 
MC Р 1541 Be 
n(OH i а, Woa љ omo . » = 
i рано 1х 10-37 57 
oW ORE r6 dee pm. 4 x 10-25 25.0 
5180, 4 мен ви ва ом 1.3 x 10-18 17.79 
SrC,0, CSE SSR at мо ща 1.1 x 10-10 9.96 
ЕНІ боем рано 5.6 x 10-5 7.25 
БИ Ew ua e e 3.6 x 10-5 4.44 
ВЕ Nt Ер 2.5 x 10-9 8.61 
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Table 10 (continued) 


Formula of substance | SP 

-7 

ТТТ” 4 2 x 107 
ЗОНИ: = syo omn nn rito 
ВЕРО а +з шеке з аз 1x40 
1305 EDD за, 
DN 554555361243 3.2 X 10-7 
розта рома зо 8.5 X 10-7 
Uc dde 15 x 10-2 
БІЗІ cox ko omms 13 X 10-20 
SIWO; „ин ee ГЭЛЖ 3:0 X 10-54 
СО Ивана ЕЕ 2.0 x 10-5 
ХАСО 2 ee 2.5 Х 10-15 
ЦО ТЕГЕ apps 
ФЕТО. ханын Үй M poe 
ТЕО), снага є Я x 40-5 
ІМ50), ы уља раке и 1 X үгэ 
TiO(OH),(TiO?*, 20H-) Ғы 
Wi terre n 3.89 x 10-4 
ИБ „жже ча edm в 3 510 
11:00: иш ва о еее? а 
ШОГ виа ааз аэ» ба 
11610, сараа ээн ков у" “| 16% 0 
ТІ:Со(мО,),ІЗТІ", Co(NO;)1-] 43/5 40-13 
CrO, қон ож эм БОЖОЮ БО 5 х 10-10 
(ОМ а ж» т 6.5 x 10-8 
M uu" 81 X 10-5 
еви ви мий 6.3 X 10-46 
ПОН: ......%4.... 0:2 X 10-9 
BOT. езі 4 X 10-12 
ТЫРЫ, «эхлэхээ 1.2 X 10-5 
Неба «wag wm е БЕ 2-05 10-2! 
ЛЕР fe uos ett 848 5 10: 
DISON .. эээ эхээ ГИ ра 
MSOs ис, нотами + ря 
Бэ .2........... 2.0 X 10-7 
LE. usos mes Зен 4 X 10-5 
уб. „з чна я 4 х 10-11 
DM зеен нвн 4 x 10-4 
103640, ЗЭЭГТ 5 | 7.0X 10-14 

(UO,,Fe(CN), се 4595 10- 
aHAsO,(U03+, НА5047) 214 X 10-11 
зНРО, (003+, НРО) 3 х 10-8 
9,(10;); нм 5353? 25Х 10-23 
КАО, .......... 7,8 х 10-34 
ЏОЖРО, 1111 13 Х 10-23 
UO,NH,AsO, | . ee tt 


| pSP=—log " 
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Table 10 (continued) 


Formula of substance SP р5Р---1ов SP 
00,МН,РО, ......... 4.4 X 40727 26.36 
UO, *NaAsOy ie are НИ 1:3ж 40-72? 21.87 
POE -—— 17x 10-19 19.0 

Ни асела раа аз 1X. 10788 45.0 
UO On, (UO$*, 20Н-) i x 10-25 22.0 
ЧООН» ep ae РЕ 7,4: X 10-39 22.13 
МО СОТ, ОН“) s.n 1.6 Х 10-19 14.8 
(КОКО ge ae сс. 8 x 10725 24.1 
МОЕ замина ee х. 1 X 10-50 50.0 
О exe non cmm mg 6.3 x 10-25 24.2 
Zn(As0Qa sv ca nn 1.07 Х 10-2? 26.97 
ДОМ) з 5 вок я зов возом 2,6 x 10-19 12.59 
21002. pee с врења я 1.45 х 10-11 10.84 
ZG. E uo эх бе оно we a ба ж 1.5 x 40-9 8.8 
Zn „Ве(С МРЛЭЛЭЛЛЛ ТЭРЭГ 4,4 x 10:39 15.39 
дана БСК) ро", Hg(SCN)1-] 2,2-Х 40-7 6.66 
OOS so а-ы FF Ж x 2.0 x 10-8 7.7 
Zn(OH),(Zn2*, 20Н-) 7412-40-58 17.15 

(ZnOH*, он- Di За th ік ote one 1:8:Х 10-15 12.75 
(РО ee во бе и 0.1 x 10552 32.04 
сев P SS emn 1.6 x 10-24 23.80 
(sphalerlte) 
nS D. пио каља жао «а 2.5 X. 40-98 21.60 
(vurcite) 
ПИБ ње са koe qax жа TEE 4х 10-21 31 
205605 2343 5 х» мие“ 2.57 х 10-7 6.59 
СТОКОМ) ...3 5 6,5 8 2x10 23.7 
Zr (OH) arts ЗОНЕ) „ „ „5 . 1.4 ок 40783 53.96 
[Zr(OH)2*, 20H-] 3.2 x 10-28 25.50 
ZPO: ат a ша э = иж 40-142 132 
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Table 12 


Activity Coefficients ої Various Tons at High Values 


of the Ionic Strength of a Solution 
(Approximate Values) 


The table has been compiled by L. Meites* according to the Davis 


formula: 


. log fi 0.51 VE opr 
4 141.5 Уд 


where p is the ionic strength of a solution, f, is the activity coefficient 
of an ion, Z; isan ion charge (from 1 to 6). А mean value of ion radii 


was taken as an effective ion radius. 


j at Z; equal to 
log 7, li i ед 


VIDETE 
* 
L. Mettes, Handbook 9f Analytical Chemistry, 


London, 1963. 


meuf i 60 
и z? 


1 2 3 4 5 5 
ана ана 1 | | l1 . 
0.05 | 0.076 | 0.84 | 0.50 0.21 | 0.062 | 0.013 | 0.0019 
0.1 | 0.090 | 0:81 | 0:44 | 0:16 0.037 | 0.0058 | 0.00060 
0.2 | 0.097 | 0:80 | 0/41 | 0.44 0.028 | 0.0038 | 0.00033 
0.8 | 0.094 | 0.81 | 0.42 | 014 0.032 | 0.0046 | 0.00043 
0.4 | 0.086 | 0.82 | 0.45 | 0.17 0.042 | 0.0072 | 0.00082 
0.5 | 0.075 | 0:84 | 0:50 | 0:21 0.062 | 0.013 | 0.0020 
0.6 | 0.068 | 0.87 | 0:56 0.27 | 0.098 | 0.027 | 0.0054 
0.7 | 0.050 | 0:89 | 063 0.36 | 0.16 0.058 | 0.016 
0.8 | 0.085 | 0:92 | 0:72 | 0:48 0.27 0.13 0.054 
0.9 0.020 | 0.96 | 0.83 | 0.66 0.48 0.31 0.19 
1.0 | 0.0044 | 0:99 | 0:96 | 0:91 0.85 0.78 0.69 
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Table 13 


Calibration of Glassware 


Correction A is equal to the difference between 1000 g (mass of 
one litre of water in a vacuum at 4°C) and the mass of one litre of 
water in a vacuum at a temperature indicated in the first column. 

Correction В for weighing in air with the aid of brass weights (the 
density of brass is 8.4 g/cm?) is calculated with an allowance that 
barometric pressure differs little from the standard one (760 mm Hg) 
and that the relative humidity of air is about 50%. Since with a change 
in barometric pressure by 10 mm Hg the value of B changes on average 
by 14 mg, it is necessary, if pressure deviates greatly from 760 mm, 
to use a more accurate value 2” = B - (P — 760) 1.4 mg, where Р is 
the barometric pressure. 3 
. Correction С for the expansion (or compression) of a vessel depend- 
ing on whether the temperature is above or below the standard one 
(20*C) is calculated according to the mean expansion coefficient. of 
glass, equal to 25 X 1079, шоо 2 

The last column gives the mass of water in air at experiment 
temperature occupying at 20°C a volume of one litre. When calibrating 
vessels with a smaller capacity, one should take the corresponding part 
ој this mass. 


Tem- Mass 5 or- = 
pera- СЕАТ Bole сос сог A+B+C, | - (ep B С), 
pes на іпа Чоп Чоп don g 
acuum, 5 4 
(o | “8 | PE Е 
РАД Bed мәй Шөк DD Бен жесе 
9 999.81 49 | 1.10 | +0.28 | 1.57 998.43 
10 | $993 042 | 1:09 | +0.25 | 1.61 998.39 
11 999:63 | 0,37 | 1.09 | +0.23 | 1.69 998.31 
12 999/52 | 0.48 | 1.09 | +0.20 | 1.77 998.23 
13 99940 | 0.60 | 1:08 | +0.48 | 1.86 998.14 
14 999/27 | 0.73 | 1:08 | +0.15 | 1.96 998.04 
15 99913 | 0.87 | 1.07 | +0.13 | 2.07 997.93 
16 998/97 | 4.03 | 1.07 | +0.10 | 2.20 997.80 
17 998.30 | 1.20 | 1:07 | +0.08 | 2.35 997.65 
18 | дов | 1.38 | 1:06 | +0.05 | 2.49 997.51 
19 | 29843 |157 | 1.06 | +0.03 | 2.06 907.34 
20 | 99928 | 4:77 | 1.05 | 0.00 | 2.82 | 997.18 
мо | 588.03 | £98 | 1.05 | -0.03 | 3.00 | 997.00 
22 | 0080 | 2.20 | 1:05 | —0.05 | 3-20 | 996.80 
23 | 99797 | 243 | 1.04 | —0.08 | 3.39 996.61 
24 | 997-57 | зет | 1.04 | —0.10 | 3.61 996.39 
25 |. ооо | 2:92 | 1:03 | —0443 | 3-82 996.18 
26 | 997.08 | 2:18 | 1:03 | -045 | 4.06 | 995.94 
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Table 13 (continued) 


Tem- Mass of Cor- Cor- Cor- 


кам 1000 ml of E is ж 1000 — 
ture, | water in а | don | tion | ue ЕЕ саво), 
9 | 00 | Ae] Be} СЕ 
---- ы ДІ. ЦД. 
27 996.55 | 3.45 | 1.03 | —0.18 | 4.30 995.70 
28 996.27 | 3.73 | 1.02 | -020 | 4155 995.45 
29 995.98 4.02 | 1.00 | —0:23 | 4/81 995.19 
30 995.68 4.32 | 1.01 | —0:25 | 5.08 994.92 
31 995.37 | 4.63 | 1:01 | - 0128 | 536 994.64 
32 995.06 4.94 | 1.01 | - 0:30 | 565 994.35 
33 994.73 5.27 | 1:00 | —0.33 | 5:94 994.06 
34 994.40 | 5.60 | 1:00 | - 035 | 6:25 993.75 
35 994.00 | 5.94 | 0:99 | —0:38 | 655 993.45 


о Кете жек Ж ОНЕ ке 


123 
Table 14 


Calculation of the Results ої Volumetric-Analytical 
Determinations* 

One millilitre of a titrating solution titrates М, Б. mg of a sub- 
Stance being determined (W, is the normality of the titrating solu- 
tion**, E. is the equivalent weight of the substance being determined 
that is given in the table). If g is the weighed portion of the material 
being analysed in mg and V is the amount of the titrating solution 
used in titration, then the percentage of substance x being determin- 
ей is: 

dum ҮМ,Е,.100 
- А 
А. Acid-Base Titrations (Acidimetry and Alkalimetry) 

Substances used for titration and the concentrations of their normal 

solutions: 


(а) Acids 
Formula 2.2... НО 1,80, HNO, Н,С,0,2Н,0 
'oncentration of 1/У 

solutions (g/l) . . 36.461 49.039 63.0129 63.0333 
(b) Alkalies 
Formula <... NaOH KOH  Ba(OH),-8H,0 
опсе і 1N solu- 

tions (gil) 5 ГО 39.9972 56.109 157.74 


E Equivalent 
Substance being determined | pc | Welght, E logE 
ДИ. os mao vao) ck uad ro З 1/3 8.99383 | 95 394 
B (йир ої НВО, with ghe. 
nolphthalein in the presen 

i i du 4 10.811 03 387 
Baron or glycerin) ТЫ РА 353575 оо 
БАТОН НО кана 4/2 | 157.74 19 794 
GO o kso d aub тин 4/2 | 22.0050 | 34 252 
ODE pre ERN Sq dts 4/2 | 30.0047 | 47719 

^ ucc 1 59.0450 | 77118 


Сенбай сој ne сазан 


* M=molecular weight. 


—— 
p. 462. 


* ble, see 4 
Fes For Ше use or te b etc., given here and in the following tables, 
Symbol а. written азга subscript, applies to the titrating Solutions, and Symbol 


* applies to the titrates of a substance being determined, 
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Table 14 (continued) 


Equivalent 


M weight, E log E 
39 936 
СаСО PN 4/2 50.045 58 370 
1/9 81.057 Ü 
Cal AGO) EE mee Я n СЕЛІ 44 118 
Са(ой), нь] М | ТОП | 56875 
HBO; (with phenolphthalein in 
the presence of mannitol or gly- ? 19 122 
КӘНІ MAPS кк 1 61.833 0 801 
ое 1 80.912 | 90801 
С A ае: 1 46.0259 | 6630 
BOO. gence naw ns 1 | 60.0530 | 77 853 
НСИ Ор = нон ара ва а 4 4/2 | 59.045 | 77118 
(bih "T ulate ote hone у» | 75.0445 | 87532 
ECHA М A вајн и ај ФЕЖ 1/3 | 64.0420 | 80646 
(citric) В 4 539 
«а #8 0.0473 | 845 
ВНА a em аа: 102.125. | 08 680 
IO, иар. 1/2 | 45.0179 | 65 339 
| кокос пя 1/2 | 63.0333 | 79 987 
НИ TAB ARARIRE 4 36.461 | 56 109 
HEIL. р rg M ero e 1 | 100.459, | 00199 
ES ngos d e вл qr s 1 20.0064 | 30141 
НЫ AEG юю sy л 1 | 127.9024 | 10 6% 
О Ор 1 175.9106 24042 
EN орды ко са 1 63.0129 | 7994 
РО, eo methyl orange, 8E 
met Л b 
m ДИЙ телім MP 97.9953 | 99 124 
HPO, Um lee DADA, ос 
phenolphthalein, or t ymol blue 
NX Presence ої NaCl) . .. .| 4/2 | 48.9977 | 09018 
(with phenolphthalein in 
Ч, о presence ofCaCh) . . . 1 1/3 | 32.6651 | 51408 
з. (titration of phosphoromo- 
lybdate precipitate) , и вр #23 4.2607 ~ и 
5280, blue. ee 1/2 | 49.039 6 
2905 (with Шуто! blue ог phe- 
nolphthalein) , , | ^r. P | 4 | авав. | 140% 
E On. (with methyl yellow, ‘or 
гүн у! orange, or bromophenol қ 83 952 
з ог 
ewe ОЩЕ 
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Table 14 (continued) 


Substance being determined -Е. Equivalent log Е 

НОО ema t ои оо ге 1 188.183 27 458 
,(hydrotartrate) 
KHOA. ж у ee ke < 1 204.229 31 012 

(hydrophthalate) 

КІНО. «van з атом м 1 389.915 59 097 
КОН uos зорово я в ВЕН 1 54.109 74 903 
Li,CO, (with thymol blue or phe- 

nolphthalein) еее: 1 73.887 86 857 


пъ СО, (with methyl yellow, ог 
methyl orange, or bromophenol 
blue, or bromocresol blue) . . - 1/2 36.944 56 754 


МЕСО и срања ва мою EROS 1/2 42.157 62 487 
ijr MPO кыз зува Ж EF 1/2 20.152 30 432 
N (according to Kjeldahl) . . - - 1 14.0067 14 634 
6.25 № (“albumen”) анти — 87.5419 | 94222 
6.37 М (“casein”) > . . ... — 89.2227 95 048 
5.55 N ("gelatin . + + - - - “.“ — 77.7372 89 063 
а о ня ва а карта 1 17.0306 | 23 123 
NAF ен ча иа Жов ж І 1 18.0386 | 25620 
МЕ а ане а ија FOS HS 1 53.492 72 829 
(МН) 60, 2.2524 et 1/2 66.070 82 000 
Na PIT with alkali and phe- 

nolphthalein o precipitate 4 я 

NaZn(UO (С.Н. Оз) -6H0] г | 10} 2.29898 | 36 154 
Қаш, ра VE Mis 1/2 190.69 28 033 

a СО, (with Шуто! blue ог phe- 

RU) кв а а 1 | 405.9890 | 02526 


Ма, СО, (with methyl, yellow, 9 
у opheno 
methyl orange, or bromop "T" ата тү” 


ево! blue) . = - 

re A ES КЕ "Ја | 143.071 | 15555 

ҚАНЕ, Mose stammt 1 84.0071 | 92432 

НЕОН И ня Тэ 1 39.9972 | 60203 
P (titrati lybdate 

(titration of phosphoromo У (158 "-— n 


1/23 4.1292 61 587 


ethods (Manganatometry, Chromatometry, 


Ceriometry, ete.) 
he concentrations of their normal 


B. Oxidation-Reduction M 
Todometry, Bromatometrys 


Substances used for titration and t 


ки utions; 

а) Ozidizing A | 

Formula pi am KMn04 Co(NHy)a($Oa)s Над Ce(504), 430 
9ncentration ої 4N 632.55 404.30 


126 


Table 14 (continued) 


Formula cscs I, K BrO, K,Cr,0, 
tion of 1N : 

о (а) - + 126.9044 27.835 49.032 
Formula ..... KIO, Са(С10), NH4VO; 
Concentration of 1V Е 
‘solution (g/l) .. 35.6674 35.745 116.979 
(b) Reducing Agents Р 
Formula . . . - Ма,5,0,-5Н,0 Fe(NH4),(SO,),-6H,0 Евв0,-7Н, 
B a of эт 

1N solution 

ШІ) 44. 248.18 392.14 278.02 
Formula .... С,Н,О, Не» (ХО), -2H,0 

(ascorbic 
acid) 

Concentration of 

iN solution 

ЕМИ ера ос 88.064 280.64 

Substance being determined | = Equivalen log E 


Al (after precipitation with hydro- s ll. 9 
рр EI тр анын 1/12| | 2.24846 m 18. 
Аз (Аве 2 Аз 11120777 1/2 37.46080 | 5 
Ba (after precipitation in the form 
Cr0,) 


оини из | 45.780 | 66008 

Bi (after precipitation with hydro- 2 
dd Р oe sal 4/42 17.4150 5; 007 

BE аа анаар 1 79.904 Ер 873 

ЕШ лла а А» М6 | 21.3170 | 3287 

С,Н,ОН (according to Koppeshaar) | 1/6 15.6857 

(phenol) 


~ (iodometrically and accordin; ” 424 
to Schulek) 220222 ол 5 | ү» | 43.0085 | ие 
Ca (after precipitation in the form 


9 0 
ЖАСА PP 1/2 | 20.040 | 3019 
(after precipitation with h dro- 68 
i v Mera “е va | цо | 147 
е (after precipitation with hydro- 3 
Xyquinlin ..., , » в. | 4/2 11.677 ge 7% 
нет 1 35.458 | 24965 
Рр 1/9 35.453 И 037 
E Hin ca yee өз 1/2 | 2576 | 41312 
ПА ee oer 1/6 | 13.9035 | 14 
9 lafter precipitation ; the f. 7 
ої коту iM i ор 141 5.3576 1289 
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Table 14 (сспіїписа) 


Equivalent 


Substance being determined = weight, E log E 
Co (after precipitation with hydro- 
xyquinoline). ......... 1/8 7.3667 86 727 
Cr(CrO$-—2Cp*) но 1/3 | 17.3320 | 23885 
10110 РИ РР и mme o 1/3 38.6647 58 731 
НОВ“ 2k eS RRR 64% 1/6 35.9980 55 628 
Cu (iodometrically) ....... 1 63.546 80 309 
Cu (titration of precipitate CuSCN 
with permanganate) ...... 1/6 10.5910 02 494 
Cu (after precipitation with hydro- 
xyquinoline). . . . - - - - - - 1/8 7.9433 90 000 
Ев (Ее? > Бөз) ........ 1 55.847 74 700 
Fe (after precipitation with hydro- 
xyquinoline) ......... 1/12 4.6539 66 782 
Fe(CN),[Fe(CN)3- — Ее(СМ) 7) 1 211.954 32 624 
Fe(NH,(S0,,-0Hj0 ...... 1 | 392.14 59 344 
ЕО е оа ЧА ва 3 мен“ 1 71.846 85 640 
КО ми «о mie] а З жш» 1/2 | 79.846 | 90225 
КОВО, sone io аж ко кН З 1 151.91 18 159 
FeSO,H,0 ТРИ чо иа 1 278.02 44 408 
Ga (aft recipitation with hydro- 
ант ation wi CE | мо] 5.810 | 76418 
HCN (i гі 1 accord in 
Аы эмир 1 fine | om 
nO! сон ж о HBO б є З а 1/2 45.0180 65 339 
САР 4/2 | 63.0383 | 79957 
правио а «из 4“ tt 4 | 427.9124 | 40091 
HNO) a.m REPS SÉ 4/2 | 23.5008 | 37119 
МО о erem fd 1/2 | 11.0074 | 23004 
HS (iodometrically) b^ ibt 1/2 17.040 23 147 
Y (bromatometrically and man- | 
ganatometrically) оа ое 18 4.2600 | 62941 
HON (manganatometrically). Чи 1/6 9.8483 99 336 
SCN (iodometrically according to 
fod) з x воо нее 1/8 7.3863 86 843 
ROPP and Schied) ватре 1/2 41039 61.390 
H (through bari hromate) | 1/3 2.6 51 445 
pex бш ST LE | "P ЕГІЛЕ 10348 
I- (after oxidation to iodine with 
Moo енен d i LIIS 1 126.9044 10 348 
зі дан to IOg with 
platter oxidation (o а | M6 | 24.1507 | 32533 
зору КЫ а prs ч 1/6 | 29.1504 | 46 464 
I fter precipitation with hydro- 
n (after precipitation y 442 9.5682 Өс 


| 
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Table 14 (continued) 


|| ———— ———san nci irata ll: == 


Substance being determined A pocos log E 
Оза затв зб WIE SS ка 1/6 27.834 44 458 
ee ee tees Зибери 1/6 | 20.426 | 31018 
[ooo е а ek чиа 1. 5 5 1/3 64.733 81 113 
КСО m я 1/6 49.032 69 048 
КӘҒЕ(СУ),............ 1 329.26 51 754 
ТАЛОН «зуун ох а ата Эс 1 368.36 56 627 
K,Fe(CN)-3H,0 . . . . . 2224 1 422.41 62 573 
КИО) 5.5 248 46 142| 32.4929 | 51179 
7o хэлэбэ. а вава 1/6 35.6674 55 227 
БЫҚ ............. 1/5 31.6075 49 979 
RON. ха Ee» xA "E, 1/2 42.554 62 894 
Mg (after precipitation with hydro- 

ewe у ЭСТЭЭЭ Me коз 1/8 3.0381 48 260 
Mn (by the bismuthate method). . | 1/5 10.9876 | 04090 
Mn (by Volhard's method) . . . . | 3/10 16.4814 24 699 
Mn (by Ford-William's or Hampe's 

dos с RONDE рон ae 5 p и 1/2 27.4690 43 884 
Mn (after precipitation with hydro- 

Е SOAM а B „ «| 4/8 6.5782 81 811 
MnO, (treatment with FeSO,- 

КИНО хх хай ада ва 1/2 43.4685 63 817 
Mo (iodometrically) . ...... 1 95.94 98 200 
Мо ae reduction with “ge Pe «| 38 31.980 50 488 

о (after precipitation with hydro- 

xyquinoline). ......... 1/8 11.993 07 893 
ЫШ ОЙ вестта бана а и 1/2 | 16.5131 | 21 783 
NOU Crab p usas us к а ат 1/2 23.0028 | 36 178 


Na [dissolution of precipitate 
Майл(00,),-(С,Н,0,),-6Н,0, ro- 


duction with zinc and titration] | 1/6 3.8316 58 338 
EGRE r$ Wis mg os on x 1/2 67.000 82 607 
оо Leo ca Ау, 4/2 | 37.221 | 57079 
Мамо, ...... show xor mig a 1/9 34.4977 | 53779 
NA (S*---B „оу са а su. 1/2 39.022 59 131 
ISO, cgo елер анан 1/2 63.021 79 949 
NOSE ерла зета на 1 158.11 19 896 
Naj$,0,.5H,0 . 1: 1 | 248.18 39 477 
NOME: bacc ort 1/2 46.453 66 701 
An (empirically) . ....... НЕА 49.9 69 810 

1 (after precipitation with hydro- 

Xyquinoline) ...... 7 са 1/8 7.339 86 564 


DON 4/2 7.9997 | 90307 
1/2 | 23.9991 | 38019 


ati phoromolybdate 

precipitate with ermanganate 
after reduction with zinc). . .| 1/36 0.8638 | 93409 

Alter reduction with zine) . . .| 4/36| 0.8638 | 93409 | 
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Table 14 (continued) 


Substance being determined + pO E | logE 

Pb (after precipitation ої РЬС,О,) | 1/2 103.595 01 534 
Ph (after precipitation of PbCrO,) | 1/3 69.063 83 925 
Pb (after precipitation with hydro- 

xyquinoline) ......... 1/8 25.899 41 328 
5 (5% 80) 2......-. 1/2 16.032 20 499 
S (58 SOF) -.....-<.- 1/8 4.008 60 293 
SCN- (manganatometrically) | . .| 1/6 9.6803 98 589 
SCN- (iodometrically according to 

Rupp and Schied) є | ee 1/8 86 095 
504 о cea ww як OE X 1/2 50 558 
BOP зо рони co m x x и 60 240 
SOi- (through barium chromate) 1/3 50 543 
$,02- (28,0$- -> 5400) . + + і 04 972 
$.0}- (5.017 — 2507) + ++ 1/8 14 662 
Sb (Sbi*— 669") 2... TT, 1/2 78 444 
Sb (after precipitation with hydro- я 4 

xyquindine) .... 7077 1112 00 929 
Sn (902+ — Snit) ... ЕТЕ 1/2 77 338 
Th (after precipitation with hydro- ) — " 

сб. 14.502 1 

NE rep. vedo mm i : 41.90 88034 
Ti (after precipitation with hydro- 18 5.988 17 128 

xyquinoline) анти” 12 119015 07 560 
U (09-008) 22-522 12 | ^ 
U (after precipitation with hydro- 1112 | 19.336 29 745 
ӨЛ o. +» кт, „у а о Бе 
У (after precipitation with hydro- уз 6.368 80 400 
„ ЖҮЙЕ) +: <= e ва зато 
Zn (alter precipitation with hydro- | jg | ват | 91228 
_ *yquinoline) .. +5 TT к 
Zr (alter precipitation with hy m 1/16 5.701 15 595 


xyquinoline) .. - - - “ ““ 


omplexing* 


C. Methods ої Precipitation and C | | 
d the concentrations of their nor- 


Substances used for titration ап 


inal solute в 
Конгийн. юм AgNO; Hg(NOs)a НО KSCN NaCl 
Concentration ої ЇХ ^ 
i i 171.31 97.184 58.443 
solution (g/l) . . 169.87 
Formula 5 ? ... NHSSCN Hg(NOs)2°2H20 K,CrO, 
Concentration of 1N 280.61 97.099 


solution (g/l) . . 76. 120 
poe НОТ (И 
* For methods of titration with complexo 


9—1845 


ne III, See section D, p. 130. 
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T'able 14 (continued) 


Substance being determined E анаа log E 
ID Sis Gah sets vex Say SERE Los Пана 1 107.868 03 289 
ДИНО га ж xo iux Au бо, а 1 169.873 23 012 
Ba (direct titration ої К,СгО,) . . | 1/2 68.670 83 677 
В оо НА Баби us 1 79.904 90 257 
CN- (according to Mohr, Volhard, 

ЖИМ sic a: ек e 08 Le док 1 26:0179 5 Щі 
CN- (according бо Liebig, Denigés 2 52.0357 j 
cl- 2. Ф а: ар : = 1 35.453 54 965 
F- (after precipitation in the form 

SI БӨЛЕП x wm orn om om и w 1 18.9984 27 872 
coo MEM шде шык о он Ји 1 80.912 90 801 
HCN (according to Mohr, Volhard, 

Жа) ra Sas сек «и 1 27.0258 43 178 
HCN (according to Liebig, Denigés) 2 54.0516 73 281 
PEL за e руба шой MUR ME c 1 36.461 56 183 
ЭЕМ ТЕТЕ 1 127.9124 10 691 
HSCN (according to Volhard) . 1 59.090 77 151 
Не (with тһодапійе)....... 1/2 100.295 00 128 

LU 3556 352 1 126.9044 10 348 
КВ; Ж знака ро ӨН рай 1 119.006 07 557 
KCN (according to Mohr, Volhard, 

НЕШЕДЕ). 2 25 dw ace AL а 24 1 65.120 81 371 
KCN (according to Liebig, Denigés) 2 130.240 11 474 
КО. Loa 5x RR ER x ws 1 74.555 87 248 
осно ад 1 166.006 22 012 
МОШ ig ox ie ecu it e e ee 1 53.492 | 72829 
ХАВЬ greed eque. cac 1 102.894 01 239 
АШ gee eee њи ва эвжэ 1 58.443 76 673 
БАШ uon E BA xo жонар Ai 460804 1 149.8942 17 578 
SCN- (according to Volhard) . . . 1 58.082 76 404 


D. Methods of Titration with Complexone ПІ 


(with sodium ethylenediaminetetraacetate, EDTA, trilon B) 


Substances used for titration and the concentrations of their nor- 
mal (molar) solutions: 


Formula ..... Ка, Н,СоН ОК, | Ман „СП „ОМ 2H 50 
(1M) dos 


Igi ак 336.211 372.242 
Substance being determined В = [orte log E 

Ag [after adding K,Ni(CN)j] . 2 | 215.736 | 33 392 
E^ € жа лы я X2 E Me Mm m 1 26.9815 43 106 
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Table 14 (continued) 


Substance being determined Ar Eauiyalent log E 
As (in the form of MgNIH,AsO;) . . 1 14.9216 87 461 
AsO} (in the form of MgNH3As0,) 1 138.9192 14 276 
BS сова јаку и з ж 1 137.34 13 780 
Бі es) 12:53 а RR x mtd 1 208.980 32 010 
Br (through AgBr) soe acosa 2 159.808 20 360 
CN- (after adding Ni?* зай)... 4 104.0714 01 733 
Оба cake ye ete a How аа 1 40.08 60 293 
Cd gery we eh уми St 1 112.40 05 077 
a а thc Wh Sy ES RD RN E ХЭЛ 1 Es 2 {00 
C D iy. с HERDS & 2 70. 85 06 
ватан 1 | 58.9332 | 77 036 
СРЕ, p d Gd y Ca Е 1 51.996 71 597 
Ci ДДС жылы жб а. ae е 1 63.546, | 30309 
ЖС adding Са?" salt)... . 2 Е 7: 
F (after adding ) 1 18:9984 25 103 
1 55.847 74 700 
1 69.72 84 336 
1 200.59 30 231 
2 253.8088 40 451 
1 114.82 06 002 
1 192.2 28 375 
2 78.204 89 323 
1 138.91 14 273 
1 24.305 38 570 
1 54.9381 73 987 
1 95.94 98 200 
1 22.9898 36 154 
Я; 29 76 871 
P (in the form of Мах РО) . . 1 30.9738 | 49 099 
203- (i та of MgNI,PO,) 1 94.9714 97 759 
i ии ре А б el | й a ! 207.49 at си 
Pd [after adding К,ХЦСХ), 6. 2 6t 
Pt piro: ddinas KNi(CN)4] 1 195.09 29 024 
S (in the form of Ва50,) . . - - - 1 32.064 50 602 
SCN- (through AgSCN) .... - 2 116.16 06 506 
503- (in the form of Ва50,) . . 1 96.062 98 255 
БИШ „кк те 422 тшер 1 | 118.69 07 441 
GU Tir cnn mum A PON RS И Ae ги й. 87.62 94 260 
Dh" nre маз emu sd 1 | 232.038 | 36556 
Пі шз a чок SPREE ТТ 4 47.90 68 034 
І ox ous vos ЗВО а 1 204.37 31 042 
Us сарана варак ва 2 | 476.06 67 766 
WOW) 2 ox го ТЭЭ” у Же = A эг 70 708 
ХУ (in the form ої Саууба) . . .. -8 26 446 
й аи 1 65.37 81 538 
б 1 91.22 96 009 
с ——ү—ү—үөүө[үӨ[ө—.——— —+— 


9* 
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Table 16 


Caiculation of the Results of Gas 
and Gasometric Analyses* 


If an analysis of a substance is reduced to the preparation of a cer- 
tain gas whose volume is measured, then, for further estimates, this 
volume must be brought to standard conditions, Т.е., to a temperature 
of 0°C and a pressure of 760 mm Hg. 

Hore, three cases are possible: 


1. Gas collected dry over mercury 


In this case the gas volume under standard conditions (Vo) is 
found by the approximate but sufficiently accurate formula: 


Po 


Үүсэх агат” 
where V — measured gas volume; 
# = gas temperature; 
а = 0.003670; 
Ро = barometer reading brought to 0°C. 


TREES: 
Ке (1--а2) 760 
Value P, is found by the formula: 


Рез (Ре г) mm Hg 


where P, — barometer reading; 


# = temperature of mercury in the barometer (the temperature 
of the air around the barometer is measured). 
log Vy = log V + log F 

The values of log F for various values of г and P, are given 1n 
Table 16,А. 
2. Gas collected over waler 
. In this case a correction for mercury temperature must be made 
in the barometer readin 


6 and water vapour pressure at temperature # 
must be deducted: ак P 
1 
Ро=Р:—5 "—Рв 


where Рр is the water va 
ture of gas over water; 


—————— 


* For the use of the table, see p. 168, 


apour pressure at the corresponding tempera- 
it is given in section B of this table. 
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Table 16 (continued) 


3. Gas collected over KOH solution or over 
а saturated NaCl solution 

. Inthis case the value of water vapour pressure over the correspond- 

ing absorbing aqueous solution must be deducted from the 


value of P,: 


iy 
Рое Роз Рв 


The values of Ра for aqueous solutions are given in Table 16,B. 
whose content is determined 


If th ted is the component 
повар а я чо find the mass of this gas, 


in the subst being analysed, then, 
stance bei ки viously be multiplied by the density р 


the found volume У, 
of this gas under "tabdard conditions; hence, the percentage (E) of the 


unknown component 18: 
Vo X p X 100 
t= шин ЛЖ 
n of the substance being analysed. 


f the mass of one litre of gas in grams 
d their logarithms are 


where g is the weighed portio 
The corresponding values of the 1 
і of one millilitre of gas in milligrams an 
iven in Table 16,B. жо 
But if, ud to the mass of collected gas, a calculation is 
made of the percentage of a certain component of a substance which 
is being analysed and from which this gas 15 separated, then the mass 
ound must be multiplied by the value of |. Table 16,0 gives the 
values of /^, which are the product of the conversion factor and gas 
ensity. 2 : 
"Thi conversion factor is estimated on the basis of the reaction 
as a result of which the gas being measured is obtained. Thus, in 
etermining Al according to the amount of liberated Но, we find 


that three H atoms are formed per Al atom: 
н _ 26.982 х 0.08988 _ 0,8020 


s САД ал РН — 
f E 77-1777 И Заң 3 x 1.0080 
Where aa; = atomic weight of Al; 


= ht of H; 
pi ne density tH according to Table 16,C.. 

Thus, the percentage of the unknown compound (z) is found by 
the formula: 

Vof' x 100 
A Tus 


а g 


or 
уРрох 100 
= 
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Table 16 (continued) 


A. Bringing the Gas Volume to Standard Conditions 


Tem- Corrected barometer Teading Ро, mm Hg 


pare jg 
907 | вво | 661 | 662 | 663 664 665 666 parts 
Logarithm of multiplier F 
5 |93083] 93 149193 214] 93 280 | 93 345 | 93 410 | 93 476 
6 |92927|92 993| 93 058] 93 134 | 93 189 | 93 254 | 93 320] 66 
7 |92771 92 837| 92 903] 92 969 | 93 034 | 93 099 | 93 164 ШЕ 
8 | 92616) 92 682] 92 748] 92 814 | 92 879 | 92 944 | 93 009 ELS: 
9 |92462/92 528] 92 593] 92 659 | 92 724 | 92 789 | 92 855 | 1 20:4 
3. 
10 |92 308} 92 373] 92 439] 92 505 | 92 570 | 92 635 | 92 701 | 8 52.8 
11 | 92 154) 92 220] 92 286] 92 352 | 92 417 | 92 482 | 92 547 | 9 | 59-4 
12 | 92.001] 92 067| 92 133] 92 199 | 92 264 | 92 329 | 92 394 
13 | 91 849) 91 914| 91 980] 92 046 | 92 111 | 92 176 | 92 242 | 454 
14 19169791 762191 828| 91 894 | 91 959 | 92 024 | 92 090 1| 18-4 
3 40:2 
4 61. 
15 |91 546191 612/91 677 |91 743 | 91 808 | 91 873 | 91 939 21014 
16 | 91 395] 91 461/91 526 | 91 592 | 91 657 | 91 722 | 91 788 7 | 107.8 
17 |94 245} 91 314/91 376 |91 442 | 91 507 | 91 572 | 91 638 | 8 123.2 
18 | 91.095) 91 461/91 226 | 94 292 | 91 357 | 91 429 | 91 488 | 91 138.6 
19 |90946|91 011/91 077 | 91 143 | 91 208 | 91 273 | 91 339 
a dt 
4 
20 |90797| 90 862] 90 928} 90 994 | 91 059 | 91 124 | 91 190 | 4 ET 
21 | 90.649] 90 714| 90 780] 90 846 | 90 911 | 90 976 | 91 042 | 2| 29.6 
22 |90501190567| 90 632) 90 698 | 90 763 90 828 | 90 894 | 3| 41-4 
23 | 90 354) 90 420] 90 485] 90 551 | 90 616 | 90 681 90 747 |.5| 74:0 
24 90207 90273 90 338] 90 404 | 90 469 | 90 534 90 600 | 8 | 88-8 
Se горни м раа диня Ти I—— 1 
25 | 90064] 90 127] 90 192) 90 258 | 90 323 | 90 388 | 90 454 | 
26 |89 915] 89 980| 90 046) 90 112 | 90 177 90 242 | 90 308 
27 |89 770) 89 836] 89 901| 89 967 | 90 032 90 097 | 90 163 | 142 
28 | 89 625] 89 690] 89 756] 89 822 | 89 887 | 89 952 | 90 018| 1| 14-2 
29 8948189 54 5 2| 254 
547| 89 6121 89 678 | 89 743 | 89 808 | 89 874 3| 42-6 
56. 
ГИТЛЕР тамен кақ нен. 
О 18933789 403 89460) 89 534 1| 90: 
89 600 | 89 665 | 89 730 | 7| 99-4 
31) 89 194] 89260] 89 326] 89 391 | 89 457 | 89 522 | 89 587 | 8| 113-8 


89 051189 117] 89 183] 89 248 | g E 
9 314 | 89 379 | 89 444 
5 ДВ 88 975] 88 041| 89 106 | 89 172 | 89 237 | 89 302 
88 833] 88 899) 88 964 | 89 030 | 89 095 | 89 160 
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Table 16 (continued) 


Tm Corrécted barometer reading Po, mm Hg Propor- 
е 667 | 668 | 669 670 674 672 673 parts 
Logarithm of multiplier F 
5 | 93 541193 606] 93 6711 93 736 | 93 801 | 93 866 | 93 931 
6 |93 385| 93 450] 93 515] 93 580 | 93 645 | 93 710 | 93 775 
т 1932291 93 294| 93 359] 93 425 | 93 490 | 93 554 | 93 619 
8 [93 074193 139| 93 205] 93 270 | 93 339 | 93 399 | 93 464 65 
9 | 92.920] 92 985] 93 050] 93 115 | 93 180 | 93 244 | 93 309 | 1| 16-5 
ШЕН 
10 |92 766] 92 834| 92 896] 92 961 | 93 026 | 93 090 | 93 155 | 5) 35:5 
41 |92612) 92 677| 92742) 92 807 | 92 872 | 92 937 | 93 062 | 7 | 15.5 
12 |92450) 92 524| 92 589] 92 654 | 92 719 | 92 784 | 92 849 | 8| 92.0 
43 |92 307192 372| 92 437| 92 502 | 92 567 | 92 631 | 92 696 | " . 
14 |92 155] 92 220] 92 285] 92 350 | 92 415 | 92 479 | 92 544 
15 4| 92 069] 92 134| 92 199 | 92 264 | 92 328 | 92 393 
16 91 894 9 918| 91 983| 92 048 | 92 113 | 92 174 | 92 242 
17 |91 703| 91 768] 91 833] 91 898 | 91 963 | 92 027 92 092 | 154 
18 |91553] 91 618] 91 683) 91 748 | 91 813 | 91 877 | 91 942 | 1| 15.1 
19 | 91 4041 91 469) 94 533] 94 599 | 91 664 | 91 728 | 91 793 | 2) 30.2 
4 0. 
ұң келе mi Ру m РР НА 
20 |91255) 91 320] 91 385| 91 450 я ий и 47 и ви В 40048 
21 19110791 172] 91 237101 357 | 08 219 | of 283 | 91 348 | 91 135:9 
23 80512 80877 80002 a 007 91 072 | 91 136 | 91 201 | 
90 812 9 
54 |90665) 90 730190 795] 90 860 | 90 925 | 90 989 | 91 054 
Ди 
25 |90519]90 584) 90 649} 90 78 n Dm в 940 go 25 
26 |90373190438) 9358 90 123 90 488 | 90 552 | 90 617 | , 145 
27 190228 90293) 90 358 00:58 | 90 343 | 90 407 | 90 472 | 2| 25:8 
28 (90083190 148/90213 90 2781 00190 | 90 263 | 90 328 | 3| 1525 
29 |89930) 90 004] 90069] 90 НЕА 
— I сатын пиво mas ЦІЙ 
-5 
20 | тоо ga за ва во зое си | soon | E 
ӨРТӨГ 9 769 | 89 834 | 89 899 
32 | 89 510| 89 575) 89 640] 89 704 | 8 З 
33 | 89 368189 433] 89 4981 89 562 | 89 or FESTE: a 
34 |89 226| 89 291] 89 356 89 420 


fae Wee тен. c шықаннан. 


140 


Tem- 

pera- 

ture, 
°C 


Table 16 (continued) 


Corrected barometer reading Ро, mm Hg 


674 | 675 


676 


677 


678 


679 | 680 


Propor- 
tional 
parts 


со бо -1 съсл 


Logarithm of multiplier F 


93 995| 94 060] 94 124 
93 839| 93 904| 93 968 
93 683| 93 748] 93 812 
93 5281 93 593| 93 657 
93 373] 93 438| 93 502) 


94 188 
94 032 
93 876 
93 721 
93 566 


94 252 
94 096 
93 940 
93 785 
93 630 


94 316 
94 160 
$4 004 
93 849 
93 694 


94 380 
94 224 
94 068 
93 913 
93 758 


93 219] 93 284] 93 348 
93 066| 93 131] 93 195 
92 913] 92 978] 93 042 
92 761| 92 826] 92 889 
92 609] 92 674| 92 737 


93 412 
93 259 
93 106 
92 954 
92 802 


93 476 
93 323 
93 170 
93 018 
92 866 


93 540 
93 387 
93 234 
93 082 
92 930 


93 604 
93 451 
93 298 
93 145 
92 993 


92 458| 92 522| 92 586 
92 307| 92 374] 92 435 
92 156] 92 221] 92 285 
92 006] 92 071] 92 135 
91 857] 94 922) 91 986 


92 651 
92 500 
92 349 
92 199 
92 050 


91 708| 94 773] 91 837] 91 901 
91 560191 625] 94 689] 94 753 
91 412191 477| 94 541| 91 605 
91 265] 94 330| 91 394| 91 458 
94 118191 183] 91 247| 91 311 


90972) 91 037| 91 101 
90 826] 90 891] 90 955 
90 681| 90 746| 90 810 
90 536| 90 601| 90 665 
90 392] 90 457| 90 524 


90249] 90 313] 90 378 
90 106] 90 170] 90 235 


91 165 
91 019 
90 874 
90 729 
90 585 


92 715 
92 564 
92 413 
92 263 
92 114 


91 965 
91 817 
91 669 
91 522 
91 375 


91 229 
91 083 
90 938 
90 793 
90 649 


92 779 
92 628 
92 478 
92 327 
92 178 


92 029 
91 881 
91 733 
91 586 
91 439 


92 842 
92 691 
92 541 
92 391 
92 242 


© 
~ 


1 5 шочеш гов; 


дозе ctc 
eee utc 


= 
сл 
~ 


1000-10: c eo юн 
DICT гоо» 
оо аюч Фл 


ко бола ар ел ёсоо 


tomm o ots iso mise oct зюоеозобго 


[II 


Corrected barometer reading Ро, mm Hg 
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Table 16 (continued) 


pera- Propor- 
ture, tional 
“с 681 | 682 683 | 684 685 686 | 687 рагів 
Logarithm of multiplier F 
5 1944441 94507] 94 571| 94 634 | 94 698 | 94 761 | 94 825 
6 194288 94 351| 94 415] 94 478 | 94 544 | 94 605 | 94 669 
7 |94139|94 195| 94 259] 94 323 | 94 387 | 94 449 | 94 513 
8 |93977|94040| 94 104] 94 168 | 94 232 | 94 294 | 94 358 63 
9 1938221 93 886] 93 950] 94 013 | 94 077 | 94 140 | 94 203 | 1| 15-3 
б г 1 1 ALL 5. 18.9 
4| 25.2 
10 |93668| 93 732 93 706] 93 859 | 93 923 | 93 986 | 94 049 | 8 8155 
14 193 545/93 578193 644| 93 705 | 93 769 | 93 832 | 93 896 | 7| 44.1 
12 |98362 93425 93 489| 93 552 | 93 616 | 93 679 | 93 743 | 8| 50-1 
13 |93209|93273 93 337| 93 400 | 93 464 | 93 527 | 93 590 Bi, 2847 
14 |93057 93 121| 93 185] 93 248 | 93 312 | 93 375 | 93 438 
Lo ЕНЕ НИЕ -41-24-41-4--- 
15 | 92 906| 92 970] 93 034| 93 097 | 93 161 | 93 224 | 93 287 
16 192 755 92 819| 92883) 92 946 | 93 010 | 93 073 | 93 136 
17 | 92 605192 669 92 733| 92 796 | 92 860 | 92 923 | 92 986 | 151 
18 | 92 455| 92 519] 92 583, 92 646 | 92 710 | 92 773 | 92 836 | 1| 15.1 
19 | 92 306| 92 370| 92 434| 92 497 | 92 561 | 92 624 | 92 687 2| 30:2 
РЕШИ ШИНА ЕЕС LA но актан a 4| 60.4 
ЧЕ 
20 |92457 92221 92 285) 92 348 | 92 412 | 92 475 | 92 538 . 
21 |95 009192 073) 92 137| 92 200 | 92 264 | 92 327 | 92 390 МЕНЕ 
22 |91861|91925 91 989] 92 052 | 91 116 92 179 | 92 242 | 9| 135.9 
23 | 91 714] 91 778191 842] 91 905 | 91 969 | 92 032 | 92 095 
24 | 91 567191 634191 695] 91 758 | 91 822 | 91 885 | 91 948 
ВЕНИ НИ ИНИ ИВА У 
2 485] 91 549] 91 612 | 91 676 | 94 739 | 91 802 
% at 215 at 339] 91 403] 91 466 | 91 530 | 91 593 | 91 656 | 145 
27 | 94 130191 19491258 91 324 | 91 385 | 94 448 91 511 | , 20, 5 
28 |90975| 91 049191 113] 91 18 4 d 2 303 a 366 | 2| 29:0 
29 | 90 844| 90 905| 90969] 91 03 1222| 3| 43.5 
5| 72.5 
889 | 90 952 | 91 015 | 91 079 т 101:5 
30 5 761| 90825) 90 қ 
30 |90698 90764 80 082 90 746 | 90 809 | 90 872 | 90 936 8| 116-0 
32 |90412|90475| 90 539] 90 603 90 666 | 90 729 | 90 793 
82 | 85.3701 90 3331 90.397, 90 461 | 90 524 | 90 587 90 651 
90128] 90 191| 90258) 90 319 
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Table 16 (continued) 


Tem- Corrected barometer reading Ро, mm Hg Propor- 
pera- n tional 
UE" | ess | сво | coo іші 692 693 | 694 pants 

Logarithm of multiplier F 

5 194 888] 94 951195 014| 95 077 | 95 139 | 95 202 | 95 265 63 2 

б 194 732194 795| 94 858] 94 921 | 94 983 95 046 | 95 109 | 1 TERES 

7 |94576] 94 639] 94 702| 94 765 | 94 828 | 94 891 | 94 953 3| 18:9 

8 |94421|94484| 94 547| 94 610 94 673 | 94 736 | 94 798 | 4 25.2 

9 194 266] 94 329] 94 392| 94 455 94 518 | 94 581 | 94 643 і йе 

44.1 

JE 

10 |94112/94175/94238 94 301 | 94 364 | 94 427 | 94 489 | 91 55: 


11 |93 959| 94 022| 94 085| 94 148 | 94 210 94 273 | 94 336 
12 198806) 93 869] 93 932) 93 995 | 94 057 94 120 | 94 183 
13 |93 653| 93 719| 93 779] 93 842 | 93 905 | 93 968 | 94 030 
14 193 501193 564] 93 627| 93 690 | 93 753 | 93 816 | 93 878 


15 |93350|93413|93476| 93 539 | 93 602 | 93 665 | 93 727 
16 [93 199] 93 262] 93 325] 93 389 | 93 451 | 93 514 | 93 576 
17 | 93 049] 93 112] 93 175] 93 228 93 301 | 93 364 | 93 426 
18 |92 899] 92 962] 93 025] 93 088 93 151 | 93 214 | 93 276 
19 |92750) 92 813] 92 876] 92 939 9:1 002 | 93 065 | 93 127 


Р-ев: 


20 |92 601| 92 664) 92 727 92 790 | 92 853 | 92 916 | 92 979 148 


21 | 92 453] 92 516) 92 579] 92 642 | 92 705 | 92 768 | 92 830 | 1| 29:6 

22 |92 305| 92 368 92 431| 92 494 | 92 557 | 92 G20 92 682 | 3| 44.4 

23 1921589222192 284] 92 347 | 92 410 | 92 473 | 92 535 | 4} 99-2 

24 | 92011] 92 074] 92 137) 92 200 | 92 263 | 92 326 | 92 388 | 21 88.8 

01.6 

ДЕН 

25 |91865| 91 928| 91 991| 92 054 | 92 117 92 180 | 92 242 | 91159: 
26 |91719|91782 91 845] 91 908 | 91 971 92 034 | 92 096 
27 |91 574801 637| 91 700] 91 763 | 91 826 | 91 889 | 91 951 

28 |91429|91 492191 555] 91 618 | 91 681 | 91744 | 91 806 | 149 

29 |91285) 91 348] 91 411| 91 474 91 537 | 91 600 | 91 662 | 1 2150 

3| 12:0 

30 19114991 205] 91 268 | ІНЕ 

4 91 331 | 91 394 | 91 456 | 91 519 к 

31 [9099991 061] 91 125] 91 188 91251 | 94 313 | 91 376 | 5 5% 

82 |90856) 90919 90 982| 91 045 | 91 108 | 91 170 | 91 233 | в | 113.6 

33 | 90714) 9077] 90 840] 90 903 | 90 966 91 028 | 91 091 | 9 | 127-8 


34 |90572) 90 635] 90 698| 90 761 | 90 824 90 886 | 90 949 


гы нн ТИ КӨШЕ өзен іні көш | 
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Table 16 (continued) 


Tem- .Corrected barometer reading Po, mm Hg 

pera- Propor- 

ture, tional 
°C 695 | 696 | 697 698 699 | 700 | 701 parts 


Logarithm of multiplier F 


95 3281 95 390] 95 4521 95 514 | 95 577 | 95 639 | 95 701 
95 172) 95 234| 95 296] 95 358 | 95 421 | 95 483 | 95 545 
95 015| 95 078| 95 140| 95 203 | 95 265 | 95 327 | 95 389 
94 861| 94 923| 94 986| 95 048 | 95 110 | 95 172 | 95 234 
94 706| 94 768| 94 831| 94 893 | 94 955 | 95 017 | 95 079 


ко 00 ~ с сл 
2 
єз 


10 |94552) 94 614| 94 677| 94 739 | 94 801 | 94 863 | 94 925 
11 | 94399] 94 461| 94 524| 94 585 | 94 648 | 94 710 | 94 772 
12 |94 246194 308] 94 370] 94 432 | 94 495 | 94 557 | 94 619 
13 |94093|94 155 94 218] 94 280 | 94 342 | 94 404 | 94 466 
14 |93941|94 003| 94 066] 94 128 | 94 190 | 94 252 | 94 314 


(00-100 о2о 
сл р pe 

©лео бо оосо 
00 С» ж- 12 Фо HPD 


15 |93790 93 852| 93 915| 93 977 | 94 039 | 94 101 | 94 163 
16 | 93 639/93 701| 93 764| 93 826 | 93 888 | 93 950 | 94 012 
17 |93489|93 551| 93 614| 93 676 | 93 738 | 93 800 | 93 862 151 
18 |93339|93401|93 464| 93 526 | 93 588 | 93 050 | 93 712 
19 193 190] 93 252| 93 315| 93 377 | 93 439 | 93 501 | 93 563 


20 |93041|93 103] 93 166] 93 228 | 93 290 | 93 352 | 93 414 
21 192 893| 92 955| 93 018] 93 080 | 93 142 | 93 204 | 93 266 
92 |92 745 92 807| 92 870| 92 932 | 92 994 | 93 056 | 93 118 
23 |92598| 92 660| 92 723| 92 785 | 92 847 | 92 909 | 92 975 
24 |92451|92 513| 92 576] 92 638 | 92 700 | 92 762 | 92 824 


ооо лез 
сокол ccu 
Aononounca 
Com Oe oe 


.9 


25 |92 305] 92 367| 92 430| 92 492 | 92 554 | 92 616 | 92 678 
26 | 92 159] 92 221| 92 284| 92 346 | 92 408 | 92 470 | 92 532 145 


57 |92014|92 076] 92 139| 92 201 | 92 263 | 92 325 | 92 387 | үү, 
58 | 91 869] 91 931 | 91 994| 92 056 | 92 118 | 92 180 | 92 242 | 2| 36:5 
29 | 91 725] 91 787191 850] 91 942 | 91 974 | 92 036 | 92 098 | 3| 13.5 
i) B 

+0 

зо | 91534] 91 644] 91 706] 91 769 | 91 831 | 91 893 | 91 955 | 1 | 191.0 
31 | 94 438] 91 501 91 563 91 626 | 91 688 | 91 750 | 91 812 | 5] 130: 


91 420] 91 483 | 91 545 | 91 607 | 91 669 


32 | 91 295] 91 358 
91 278] 91 341 | 91 403 | 91 465 | 91 527 


33 [91 153] 91 216 


34 1941 014] 91 074] 91 136] 91 199 | 91 261 | 91 323 | 91 385 


Table 16 (continued) 


Тет- Corrected barometer reading Ро, mm Hg Propor- 
pera- tional 
6” | 702 | тоз | тол | тоз | зов | 707 тов | Parts 

Logarithm of multiplier F 
5 |95763|95825|95 886] 95 948 | 96 009 | 96 071 | 96 132 6% " 
6 1956061 95 668) 95 730| 95 792 | 95 859 | 95 915 | 95 976 | 1) 1-2 
7 |95451|95513| 95 574| 95 636 | 95 698 | 95 759 | 95 820 | 3| 18.6 
8 195 296] 95 358] 95 419] 95 481 | 95 543 | 95 604 | 95 665 | à 24.8 
9 |95141|95 203] 95 265] 95 327 | 95 388 | 95 450 | 95 511 3 8373 
43.4 
1 1 49-4 
9 55. 
10 |94 987] 95 049| 95 111] 95 173 | 95 234 | 95 296 | 95 357 | 719 
11 | 94 834] 94 896| 94 957| 95 019 | 95 080 | 95 142 | 95 203 
12 | 94 681) 94 743| 94 804| 94 866 | 94 927 | 94 989 | 95 050 
13 |94 528| 94 590194 652| 94 718 | 94 775 | 94 837 | 94 898 | 154 
14 194 376] 94 438| 94 500] 94 562 | 94 623 | 94 685 | 94 746 | | 15.4 
21 30. 
НЕЕ 
4 61. 
15 194225 94 287| 94 349] 94 411 | 94 472 | 94 534 | 94 595 | 5 11:0 
16 |94074 94 136] 94 198] 94 260 | 94 321 | 94 383 | 94 444 81,07:8 
17 |93 924| 93 986) 94 048| 94 110 | 94 171 | 94 233 94 294 | $ | 123.2 
18 |93 774) 93 836] 93 898] 93 960 | 94 021 | 94 083 | 94 144 | 9 | 138-6 
19 |93 625| 93 687| 93 749] 93 811 | 93 872 | 93 934 | 93 995 
20 |93 476| 93 538| 93 6001 93 662 | 93 723 | 93 785 | 93 846 " 18, 
21 |93328| 93 390193 452] 93 514 | 93 575 | 93 637 | 93 698 2| 29.6 
22 |93180|93242|93304| 93 366 | 93 427 | 93 489 | 93 550 | З iss. 
23 193 033/93 095] 93 157| 93 219 | 93 280 | 93 342 | 93 403 “| B 
24 |92886) 92 948} 93 010] 93 072 | 93 133 | 93 195 | 93 256 8 КЕЕ 
03. 
ИЗ 
25 [92 740] 92 8021 92 864] 92 926 | 92 987 | 93 049 9 мор 
26 | 92 594) 92 656] 92 718] 92 780 | 92 841 | 92 903 964 
27 |92 449} 92 511| 92 573| 92 635 | 92 696 | 92 759 92 819 
28 92304 92 366] 92 428) 92 490 | 92 551 | 92 613 | 92 674 142 
29 |92 160192 2221 92 284| 92 346 | 92 407 | 92 469 | 92 530 | 1 14] 
1| зв. 
3| 42.6 
0 0 5 ИЕ 
30 |92017 92 079] 92 140] 92 202 | 92 263 | 92 325 | 92 386 | 5 18 
31 | 91.874) 91 936| 91 997| 92 059 | 92 420 | 92 182 | 92 243 | 8 $0.4 
32 |91731/91793|91 854| 91 916 | 01 977 | 92 039 | 92 100 | 8 1113-8 
33 | 94589) 91 651] 91 712) 91 774 | 91 835 | 91 897 | 91 958 | 91127. 
34 |91447| 91 509) 91 570] 91 632 | 91 693 91 755 | 91 816 
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Table 16 (continued) 


710 


ture, 
709 | 


711 


712 


Corrected barometer reading Po, mm Hg 


718 


714 | 715 


ЕД 14--е-е-с--- 


Logarithm of multiplier Е 


5 196 194196 255196 316] 96 377 | 96 438 | 96 499 | 96 560 
6 |96038 96 099| 96 160] 96 221 | 96 282 | 96 343 | 96 404 
7 195 882 95 943| 96 004| 96 065 | 96 126 | 96 187 | 96 248 
8 [9572795788 95 849] 95 910 | 95 971 | 96 032 | 96 093 61 
9 |05572|95633 95 694| 95 755 | 95 816 | 95 877 | 95 938 4| 15-4 
—| и Б А о ря iH 
чо |95418 95 479] 95 540| 95 601 | 95 662 | 95 723 | 95 784 5| Uis 
14 195 265195 326195 387| 95 448 | 95 509 | 95 570 | 95 631 | 7 15:5 
12 |95112|95 173 95 234| 95 295 | 95 356 | 95 417 | 95 478 | 5) 48.8 
12 |95 49195 020] 95 082) 95 143 | 95 204 | 95 264 | 95 325 | 9! 54-9 
14 (94807| 94 868) 94 930| 94 991 | 95 052 | 95 112 | 95 173 
21-11 1 Lo ЕЕЕ Е А 
45 |94656| өл 717| 94 778| 94 839 | 94 900 | 94 961 | 95 022 
15 |94 0594 566| 94 627| 94 688 | 94 749 | 94 810 | 94 871 
17 | 94 35594 416| 94 478| 94 538 | 94 599 | 94 660 | 94 724 | 151 
18 |94205 94 266] 94 327| 94 388 | 94 449 | 94 510 | 94 571 | 1) 15.1 
19 (94056 94 117 04 178| 94 239 | 94 300 | 94 364 | 94 422 | 21 20-% 
ie 
20 | 93 907] 93 9681 94 029] 94 090 | 94 151 94 212 | 94 273 | 8 E 
21 | 93 759193 820193 881| 93 942 | 94 003 | 94 064 | 94 125 | в | 120:8 
29 |93614| 93 672) 93 734| 93 795 | 93 856 | 93 916 | 93 977 | 91135.9 
23 |93464 93525] 93 586) 93 648 | 93 709 | 93 769 | 93 830 
94 193317193 3781 93 440] 93 501 | 93 562 | 93 622 | 93 683 
Пр | eb 
25 | 93171] 93 232) 93 294] 93 355 93 416 | 93 476 | 93 537 
20 193025 93 086 93 148] 93 209 | 93 270 | 93 330 | 93 391 
27 | 928801 92 941| 93 003] 93 064 | 93 125 | 93 185 93246 | , “5, 
58 |02735 92 796 92 858| 92 919 | 92 980 | 93 040 | 93 101 | 2| 29:0 
29 |92591| 92 6521 92 713] 92 774 | 92 835 | 92 896 | 92 957 | 3| 43.5 
SEL ae SS п ЛЕО 
зо |92448|92 509 92 570| 92 631 | 92 692 92 753 | 92 814 | 7 | 101.5 
31 |92305| 92 366 92 427| 92 488 | 92 549 | 92 610 | 92 671 6 | 15-0 
32 |92162) 92 223) 92 284| 92 345 92 406 | 92 467 | 92 528 
33 | 99.0201 92 081| 92 1421 92 203 | 92 264 | 92 325 | 92 386 
34 191 878) 91 939) 92 000] 92 061 92 122 | 92 183 | 92 244 


10--1845 
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Table 16 (continued) 


Теш- Corrected barometer reading Ро, mm Hg Propor- 
pera- tional 
S | 146 | 717 | 718 719 720 721 | 722 parts 
Logarithm of multiplier F 
5 |96620] 96 680] 96 741] 96 802 | 96 862 | 96 922 | 96 983 61 
6 |96 464196 525 96 585) 96 646 | 96 706 | 96 767 | 96 827 | 1| ‚8-1 
7 |96 308) 96 369196 429] 96 490 | 96 500 | 96 611 | 96 671 | 2| 12:2 
8 |96 153196 214/96 274| 96 335 | 96 395 | 96 456 | 96 516 | | 24:4 
9 |95 999} 96 060] 96 120! 96 181 | 96 241 | 96 301 | 96 361 ЫШ 28059 
Т 
КЕ 
10 |95845/95 906] 95 966] 96 027 | 96 087 | 96 147 | 96 207 | 9! 54: 
11 195 694] 95 7521 95 812| 95 873 | 95 933 | 95 994 | 96 054 
12 195 538] 95 599] 95 659| 95 720 | 95 780 | 95 841 | 95 901 
13 195 386195 44795 507| 95 568 | 95 628 | 95 688 | 95 748 154 
14 | 95 234) 95 295) 95 355) 95 416 | 95 476 | 95 536 | 95 596 | 19%, 
0.8 
lese ЇЇ! 
15 195083) 95 144) 95204 95 265 | 95 325 | 95 385 | 95 445 | 4| 71:0 
16 19493294 993| 95 053] 95 144 | 95 174 | 95 234 | 95 394 | 8 2253 
17 |94782 94 843194 903 94 964 | 95 024 | 95 084 | 95 144 | 1 | 191:8 
18 | 94 632) 94 693] 94 753] 94 814 | 94 874 | 94 934 | 94 994 | 3 | 138:6 
19 | 94 483) 94 544 94 604| 94 665 | 94 725 | 94 785 | 94 845 
— Я Я l1 ld d | 
20 |94334|94305|94 455] 94 516 | 94 576 | 94 636 | 94 696 | 148 
21 |94 186| 94 247| 94 307| 94 368 | 94 428 | 94 488 | 94 548 1| у; 
22 |94 038| 94 099| 94 159| 94 220 | 94 280 | 94 340 | 94 400 | > | 24:4 
23 |93 891193 952} 94 012) 94 073 | 94 133 | 94 193 | 94 253 | ^ Б. 
24 |93 744| 93 805} 93 865] 93 926 | 93 986 | 94 046 | 94 106 % 8828 
1 ^ 
рада 
25 193 508 93 659} 93 719] 93 780 | 93 840 | 93 900 | 93 960 | 
26 |93 452193 513193 573| 93 634 | 93 694 | 93 754 | 93 814 
21 |93307 93 368193 428] 93 489 | 93 549 | 93 609 | 93 669 
28 (93 162193 223) 93 288 93 344 | 93 404 | 93 464 | 93524 | 442 
29 |93 018) 93079] 93 139] 93 199 | 93 259 | 93 320 | 93 380 | 1 42 
————— d d jè 426 
4| 56. 
30 |92874 92 935] 92 995] 93 056 | 93 116 7 237| 5| 11-0 
31 192731192 792] 92 852 92 913 | 99 913 | 22171 |93237 ДЕСЕ 
82 |92 588 92 649] 92 709] 92 770 | 92 830 | 92 891 | 92 951 | 1| 133.6 
33 | 92 446| 92 507| 92 567) 92 628 | 92 688 | 92 749 | 92 309 | 9 | 127.8 
34 |92 304) 92 365] 92 425] 92 486 | 92 546 | 92 607 | 92 667 


т мен жен жәна MINE ed пр кәні Ше 


1 
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Table 16 (continued) 


Tem- Corrected barometer reading Ро, mm Hg 
pera- 
ture, 
“с 723 724 725 726 727 | 728 | 729 
Logarithm of multiplier F 
5 | 97 043] 97 103] 97 163] 97 223 | 97 283 | 97 342 | 97 402 
6 196 887| 96 947| 97 007| 97 067 | 97 127 | 97 186 | 97 246 
7 |96731| 96 791| 96 851| 96 911 | 96 971 | 97 030 | 97 090 
8 | 96576] 96 636] 96 696] 96 756 | 96 816 | 96 875 | 96 935 
9 | 96 421] 96 481] 96 541| 96 601 | 96 661 | 96 721 | 96 781 
10 | 96 267] 96 327] 96 387| 96 447 | 96 507 | 96 567 | 96 637 
11 |96 114] 96 174] 96 234) 96 294 | 96 354 | 96 413 | 96 473 
12 |95961) 96 021| 96 081| 96 141 | 96 201 | 96 260 | 96 320 
13 |95 808] 95 868] 95 928] 95 988 | 96 048 | 96 108 | 96 168 
14 |95656|95 716] 95 776| 95 836 | 95 896 | 95 956 | 96 016 
15 |95505| 95 565| 95 625| 95 685 | 95 475 | 95 805 | 95 865 
16 |95 354|95 414| 95 474| 95 534 | 95 594 | 95 654 | 95 714 
17. |95 204| 95 264| 95 324| 95 384 | 95 444 | 95 514 | 95 564 
18 |95054|95 114| 95 174| 95 234 | 95 294 | 95 354 | 95 414 
19 |94 905| 94 965] 95 025| 95 085 | 95 145 | 95 205 | 95 265 
20 |94756] 94 816] 94 876] 94 936 | 94 996 | 95 056 | 95 116 
21 194608|94 668] 94 728] 94 788 | 94 848 | 94 908 | 94 968 
22 |94460] 94 520] 94 580] 94 640 | 94 700 | 94 760 | 94 820 
23 |94313)94 373| 94 433] 94 493 | 94 553 | 94 613 | 94 673 
24 |94466| 94 226] 94 286] 94 346 | 94 406 | 94 466 | 94 526 
25 |94020) 94 080] 94 140| 94 200 | 94 260 | 94 320 | 94 380 
26 |93874|93934|93 994| 94 054 | 94 114 | 94 174 | 94 234 
27 |93729|93 789| 93 849| 93 909 | 93 969 | 94 029 | 94 089 
28 |93584|93644|93 704| 93 764 | 93 824 | 93 885 | 93 944 
29 |93440|93 500] 93 569] 93 620 | 93 680 | 93 740 | 93 800 
30 |93297|93357|93417| 93 477 | 93 536 | 93 596 | 93 656 
31 |9315493 214 93 274| 93 334 | 93 393 | 93 453 | 93 513 
32 | 93.041] 93 074| 93 131| 93 191 | 93 250 | 93 310 | 93 370 
33 | 92 869] 92 929] 92 989] 93 049 | 93 108 | 93 168 | 93 228 
34 |92 797| 92 787| 92 847| 92 907 | 92 966 | 93 026 | 93 086 


Propor- 
tional 


Parts 


со 
о 


(00-10) cue coto ~ 
сл гё со со кован 
е оо кос) Ох-оо 


= 
сл 


(000-10 Tmt 
соо (o -10 2 coc 


«500-10» i coto 


Aoncoacaca™ 
ко бо а бол бо бо ~ 


ооооооооо 


лолололомл 
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Table 16 (continued) 


Теш- | Corrected barometer reading Ро, mm Hg 


Propor- 
tional 


133 parts 


730 | 734 | 732 734 


735 | 136 


ра о, Я Я ОА ОА ПО 


15 
16 
11 
18 
19 


20 
21 
22 
23 
24 


25 
26 
21 
28 
29 


30 
31 
32 


34 


97 461| 97 521| 97 580) 97 640 
97 305] 97 365| 97 424| 97 484 
97 149] 97 209| 97 268| 97 328 
96 994197 054| 97 113] 97 173 
96 840] 96 899] 96 958] 97 018 


Logarithm of multiplier F 


96 686| 96 745| 96 804| 96 864 
96 532196 592196 651| 96 711 
96 379| 96 439| 96 498| 96 558 
96 227] 96 287196 346] 96 406 
96 075) 96 135| 96 194) 96 253 


95 924| 95 984| 96 043| 96 102 
95 773| 95 833| 95 892| 95 951 
95 623| 95 683| 95 742| 95 801 
95 473| 95 533| 95 592| 95 651 


95 324| 95 384 


95 175| 95 235 
95 027| 95 086 
94 879| 94 939 
94 732| 94 791 
94 585| 94 645 


94'439| 94 498 
94 293| 94 353 
94 148| 94 208 
94 003| 94 063) 
93 859] 93 918 


93 715] 93 775 
93 572] 93 632 
93 429] 93 489 


83 |93287| 93 347 


93 145] 93 205 


95 443| 95 502 


95 294| 95 353 
95 145| 95 205 
94 998| 95 057 
94 850| 94 910 
94 704| 94 763 


94 557| 94 617 
94 412| 94 471 
94 267| 94 336 
94 122| 94 181 
93 977| 94 037 


93 834| 93 893 
93 691| 93 750 
93 548| 93 607 
93 406| 93 465 
93 264| 93 323 


97 699 | 97 758 | 97 817 
97 543 | 97 602 | 97 661 
97 387 | 97 446 | 97 505 
97 232 | 97 291 | 97 350 
97 077 | 97 136 | 97 195 


96 923 | 96 982 | 97 041 
96 770 | 96 829 | 96 888 
96 617 | 96 676 | 96 735 
96 465 | 96 524 | 96 583 
96 312 | 96 371 | 96 430 


96 161 | 96 220 | 96 279 
96 010 | 96 069 | 96 128 
95 860 | 95 919 | 95 978 
95 710 | 95 769.| 95 828 
95 561 | 95 620 | 95 679 


A l1 - 


95 412 
95 264 
95 116 
94 969 
94 822 


95 530 
95 382 
95 234 
95 087 
94 940 


со 
сл 
о 
~ 
e 


95 471 


е ЕНН —Á— —— — 


94 676 
94 530 
94 385 
94 240 
94 096 


94 794 
94 648 
94 503 
94 358 
94 214 


© 
м 
ES] 
e 
a 


93 953 
93 810 
93 667 
93 525 
93 383 


© 
<< 
о 
= 
~ 


ооастючоюм обоа елка (005-10 ел e озы» 


кр оа бо сло бо ~ 


=~ 
A 
со 


| ~ 
~ сока O0 -1gu- to 
ord 


кок кр со са сли кон 
союл Фо 
оосу гюз Фоо ~ по 


| 


Listo lio 


ELIT 


со со бо бо к ер CO ЕР 
ювоооююоо 
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Table 16 (continued) 


Corrected barometer reading Ро, mm Hg 


Propor- 
tional 


737 | 738 | 739 740 | 741 | 742 | 743 parts 


Logarithm of multiplier F 


97 876] 97 935] 97 9941 98 052 | 98 111 | 98 170 | 98 222 
97 720] 97 779) 97 838] 97 896 | 97 955 | 98 013 | 98 078 
97 564| 97 623] 97 682| 97 740 | 97 799 | 97 857 | 97 916 
97 409] 97 468| 97 527| 97 585 | 97 644 | 97 702 | 97 761 
97 254] 97 3131 97 372] 97 431 | 97 490 | 97 548 | 97 607 


сл 
с 


97 100] 97 159] 97 218] 97 277 | 97 336 | 97 394 | 97 453 
96 947] 97 006] 97 065] 97 123 | 97 182 | 97 240 | 97 299 
96 794 96 853) 96 912) 96 970 | 97 029 | 97 087 | 97 146 
96 642| 96 701| 96 760] 96 818 | 96 877 | 96 935 | 96 994 
96 489] 96 548] 96 607| 96 666 | 96 725 | 96 783 | 96 842 


00-10 ou toe 
PERSPICI 

Вера ее 
оолло 


96 338] 96 397| 96 456] 96 515 | 96 574 | 96 632 | 96 691 
96 187| 96 246] 96 305] 96 364 | 96 423 | 96 481 | 96 540 
96 037] 96 0961 96 155| 96 214 | 96 273 | 96 331 | 96 390 
95 887| 95 946| 96 005| 96 064 | 96 123 | 96 181 | 96 240 
19 |95738|95 797| 95 856| 95 915 | 95 974 | 96 032 | 96 091 


20 |95589|95648|,95 707| 95 766 | 95 825 | 95 883 | 95 942 
24 |95441|95 500] 95 559| 95 618 | 95 677 | 95 735 | 95 794 
22 | 95 293] 95 3521 95 411] 95 470 | 95 529 | 95 587 | 95 646 
23 | 95 1461 95 205| 95 264| 95 323 | 95 382 | 95 440 | 95 499 
24 |94999)95 058) 95 117| 95 176 | 95 235 | 95 293 | 95 352 


кенен !.——— 


94.753) 94 912| 94 971| 95-030 | 95 089 | 95 147 | 95 206 
94 707| 94 766| 94 825| 94 884 | 94 943 | 95 001 | 95 060 
94 562) 94 621| 94 680| 94 739 | 94 798 | 94 856 | 94 915 
94 417194 476, 94 535| 94 594 | 94 653 | 94 711 | 94 770 
94 273| 94 332, 94 391| 94 449 | 94 508 | 94 567 | 94 626 


соло 


(000-10 gu Gre 


94 130) 94 189] 94 247| 94 306 | 94 365 | 94 423 | 94 482 
93 987| 94 046| 94 104| 94 163 | 94 222 | 94 280 | 94 339 
93 844| 93 903] 93 961| 94 020 | 94 079 | 94 137 | 94 196 
93 702| 93 764| 93 819] 93 878 | 93 937 | 93 995 | 94 054 
93 560 93 619) 93 677| 93 736 | 93 795 | 93 853 | 93 912 


nononono 
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Table 16 (continued) 


Corrected barometer reading Po, mm Hg 


tom пъ Бо © со св ве ts 


Ргорог- 
рега- tional 
UVP | лаа | 745 | 746 | 747 | 148 | таз | 150; | ‘wants 

Logarithm of multiplier Р 
5 |98 286] 98 345] 98 403] 98 461 | 98 519 | 98 577 | 98 635 58 А 
6 198 130) 98 189| 98 247] 98 305 | 98 363 | 98 421 | 98 479 I| 488 
7 197974198 033| 98 0911 98 149 | 98 207 | 98 265 | 98 323 | 2| 11-6 
8 | 97 819| 97 878] 97 936] 97 994 | 98 052 | 98 110 | 98 168 | 2| 23:2 
9 197 665) 97 724| 97 781| 97 839 | 97 898 | 97 956 | 98 013 ШЕ 
8 46:1 
10 | 97 514} 97 569197 627| 97 686 | 97 744 | 97 802 | 97 859, 31 52-5 
11 | 97 357] 97 416] 97 474 | 97 532 | 97 590 | 97 648 | 97 706 
12 |97 204| 97 263197 321| 97 379 | 97 437 | 97 495 | 97 553 
13 | 97 052| 97 110] 97 168] 97 227 | 97 285 | 97 343 | 97 401 154 
14 |96900) 96 959) 97 017| 97 075 | 97 133 | 97 191 | 97 249 1) 45.4 
30. 
ЕЕ 
1 Е 
15 196 749196 807] 96 865| 96 924 | 96 982 | 97 040 | 97 098 | 8 | 31:0 
16 |96 598| 96 656196 714) 96 773 | 96 831 | 96 889 | 96 947 S бан 
17 |96448/96 506 96 564 96 622 | 96 680 | 96 738 | 96 796 | 1 | 107-0 
18 196298 96 356] 96 414| 96 472 | 96 530 | 96 588 | 96 646 | 3| 138.6 
19 196 149) 96 207| 96 265| 96 323 | 96 381 | 96 439 | 96 497 
==] À] i Ù 4 __ 
20 |96 000196 058} 96 116] 96 174 | 96 232 | 96 290 | 96 348 я 148 8 
21 |95 852/95 910] 95 968| 96 026 | 96 034 | 96 142 | 96 200 2| 29:6 
22 |95705/95763 95 821| 95 879 | 95 937 | 95 995 | 96 053 | 2| 44 4 
23 195 558195 616] 95 674| 95 732 | 95 790 | 95 848 | 95 906 ШЕТ 
24 |95411 95469] 95 527| 95 585 | 95 643 | 95 701 | 95 759 6| 88:8 
3. 
НЕР 
25 |95264|95 322| 95 380| 95 439 | 95 497 | 95 555 | 95 613 | 71199 
26 195 118) 95 176) 95 234] 95 293 | 95 351 | 95 409 | 95 467 
27 | 94973] 95 034| 95 089| 95 148 | 95 206 | 95 264 | 95 322 
28 |94 828] 94 886) 94 944| 95 003 | 95 061 | 95 119 | 95 177 142 
29 194684194 742/ 94 800| 94 858 | 94 916 | 94 974 | 95 032 | 4 m 
Ce ГЕНИ А IL. ie Ч 
Ф| 6: 
% 94 540| 94 599] 94 657| 94 715 | 94 773 | 94 834 | 94 889 | 5 ib 
м 34397 94 456] 94 514 94 572 | 94 630 | 94 688 | 94 746 И 99 
32 94254194 313) 94 371| 94 429 | 94 487 | 94 545 | 94 603 | 2| 113 
34 19411294 171194 229| 94 287 | 94 345 | 94 403 | 94 461 | 91127 
' | 93970] 94 029] 94 087| 94 145 | 94 203 | 94 mu ur pepe si 94 319 
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Table 16 (continued) 


Tem- Corrected barometer reading Ро, mm Hg 

pera- Propor- 

ture, tional 
“0 751 | 152 | 753 | 754 | 755 796 757 parts 


Logarithm of multiplier F 


5 |98693|98751|98 809] 98 866 | 98 924 | 98 981 | 99 039 
6 |98 537| 98 595| 98 653] 98 710 | 98 768 | 98 825 | 98 883 
1 98 381] 98 439| 98 497| 98 554 | 98 612 | 98 669 | 98 727 
9 


98 226| 98 284| 98 342] 98 399 | 98 457 | 98 514 | 98 572 58 

98 071| 98 129] 98 187| 98 244 | 98 302 | 98 360 | 98 417 | 1| 5:8 

= = 3 17.4 

4| 23.2 

10 |97917] 97 975] 98 033| 98 090 | 98 148 | 98 206 | 98 263 | 5 | 22:0 
11 | 97 764| 97 822| 97 880] 97 937 | 97 995 | 98 052 | 98 110 | 7| 10:6 
12 [97 61197 669| 97 727, 97 784 | 97 842 | 97 899 | 97 957 | 81 10.4 


13 |97459|97 516| 97 574| 97 632 | 97 690 | 97 747 | 97 805 
14 |97307|97 364| 97 422| 97 480 | 97 538 | 97 595 | 97 653 


і 


15 |97456|97 243] 97 274] 97 329 | 97 387 | 97 444 | 97 501 
16 |97005|97 062| 97 120] 97 178 | 97 236 | 97 293 | 97 350 
17 |96854|96 912] 96 970| 97 028 | 97 086 | 97 143 | 97 200 154 


18 |96 704 96 762/96 820] 96 878 | 96 936 | 96 993 | 97 050 | 1 | 15.1 
19 |96 55596 613] 96 671 96 729 | 96 787 | 96 844 | 96 901 | 2| 39.2 
——À— —— —À—————————q3—à4 77 7 4 60.4 
5| 75.5 

20 |96400|96 464| 96 522] 96 580 | 96 638 | 96 695 | 96 752 5 29058 
21 196 258] 96 316] 96 374 96 432 | 96 490 | 96 547 | 96 604 | в | 120:8 
22 | 96 111] 96 168) 96 226] 96 284 | 96 342 | 96 399 | 96 456 | 9 1135.9 


23 | 95 964196 021) 96 079) 96 137 | 96 195 | 96 252 | 96 309 
24 |95817|95 874) 95 932, 95 990 | 96 048 | 96 105 | 96 162 


25 |9567195728) 95 786] 95 844 | 95 902 | 95 959 | 96 016 
26 |95525)95 582) 95 640] 95 698 | 95 756 | 95 813 | 95 870 445 


27 | 95 380] 95 437| 95 495| 95 553 | 95 611 | 95 668 | 95 725 | , 44.5 
28 95235 95292|95 350| 95 408 | 95 466 | 95 523 | 95 580 | 2| 29:0 
29 | 95.090] 95 148] 95 206] 95 263 | 95 321 | 95 378 | 95 436 | 3| 13.5 
| || _____----| | Ва 
| 8| 87.0 

30 | 94.947] 95 005] 95 062) 95 120 | 95 178 | 95 235 | 95 203 | 2 1101-8 
31 |94 804] 94 862,94 919] 94 977 | 95 035 | 95 092 | 95 150 | $| 14010 


32 |94661| 94.719] 94 776] 94 834 | 94 892 | 94 949 | 95 007 
33 194.519] 94 577| 94 634| 94 692 | 94 750 | 94 807 | 94 865 
34 | 94377] 94 435| 94 4921 94 550 | 94 608 | 94 665 | 94 723 


аА 


Table 16 (continued) 


Tem- Corrected barometer reading Po, mm Hg 


Propor- 
ЗЭН tional 


761 | 762 | 763 | 764 parts 


"с 758 | 789 | 760 


Logarithm of multiplier F 


5 |99 096) 99 153] 99 210| 99 267 | 99 324 | 99 381 | 99 438 
8 98 940] 98 997| 99 054| 99 111 | 99 168 | 99 225 | 99 282 


сл 
53 


1 5.7 
98 784] 98 841| 98 898| 98 956 | 99 013 | 99070 | 99 126 | 2| 11-4 
8 |98 629] 98 636| 98 743] 98 801 | 98 858 | 98 915 | 98 971 | 4| 22:8 
9 |98474|98 534) 98 589] 98 646 | 98 703 | 98 760 | 98 817 | 5| 22:3 
.9 
ІН 
10 |98 320| 98 377| 98 4351 98 492 | 98 549 | 98 606 | 98 663 | 215 
11 |98107 98224|98281| 98 338 | 98 395 | 98 452 | 98 509 
12 |98014|98071| 98 1281 98 185 | 98 242 | 98 299 | 98 356 
18 |97 862| 97 919] 97 976] 98 033 | 98 090 | 98 147 | 98204| 154 
14 |97 710| 97 767| 97 824] 97 881 | 97 938 | 97 995 | 98 052 | || 15.4 
.8 
— ыш ша а 
15 |97558| 97 615] 97 683| 97 730 | 97 787 | 97 844 | 97 901 | $| 77:0 
16 |97 407| 97 464/97 522| 97 579 | 97 636 | 97 693 | 97 750 | 5 | 924 
17 19725797 315197 372| 97 429 | 97 486 | 97 543 | 97 600 | 7 | 12572 
18 |97107) 97 165] 97 222| 97 279 | 97 336 | 97 393 | 97 450 | 9 | 138.6 
19 |96958) 97 016] 97 083] 97 130 | 97 187 | 97 244 | 97 301 
Ке | 1 |. Пр Еј. 
20 |96809) 96 867| 96 924) 96 981 | 97 038 | 97 095 | 97 152 | , 148 
21 |96661 96 719] 96 776 96 833 | 96 890 | 96 947 | 97 004 | 4] 44:6 
22 | 96 513196 571| 96 628] 96 685 | 96 742 | 96 799 | 96 856 | 3| 44-4 
23 |96 366) 96 424196 481) 96 538 | 96 595 | 96 652 | 96 709 | 8| 29-0 
24 | 96 219! 96 277| 96 334| 96 391 | 96 448 | 96 505 | 96 562 | 5 5.5 
ЧЕ 
25 |96073/96 131| 96 188| 96 245 | 96 302 | 96 359 | 96 416 | 
26 |95 927195 985] 96 0421 96 099 | 96 156 | 96 213 | 96 270 
27 195 782 95 840] 95 897| 95 954 | 96 011 | 96 068 | 96 125 
28 |95 637195 695) 95 752) 95 809 | 95 866 | 95 923 | 95 980 | 142 
9 | 95 493) 95 554] 95 608] 95 665 | 95 722 | 95 779 | 95 836 ij 
2.6 
a PTT eere бо 1 26:8 
5| 71-0 
6| 85. 2 
1 90-8 
8 137.8 


| 
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Table 16 (continued) 


Corrected barometer reading Ро, mm Hg 


Logarithm of multiplier Е 


99 495| 99 552] 99 609] 99 665 99 722 | 99 778 | 99 834 
99 339| 99 396| 99 453| 99 509 99 566 | 99 622 | 99 678 
99 183| 99 240] 99 297| 99 353 | 99 410 | 99 466 | 99 523 
99 028| 99 085| 99 142| 99 198 99 255 | 99 311 | 99 368 
98 874| 98 930| 98 987| 99 043 99 100 | 99 156 | 99 213 


__________________________--- 


13 
14 


15 
16 
17 
18 
Қы шол ік Бі шин! шин шээг 


20 
21 
22 
23 
(За 5 лж зээ | шин шин 


25 
26 
27 
28 
29 


98 413| 98 470] 98 527| 98 583 98 640 | 98 696 | 98 753 


98 261| 98 317| 98 374| 98 431 98 488 | 98 544 | 98 600 
98 109| 98 165| 98 222] 98 279 | 98 336 | 98 392 | 98 448 


97 958| 98 014| 98 071| 98 128 98 185 | 98 241 | 98 297 


97 807| 97 863| 97 920| 97 977 | 98 034 | 98 090 | 98 146 
97 827 | 97 884 | 97 940 | 97 996 


97 657| 97 713] 97 770 
97 677 97 734 | 97 790 | 97 846 


97 507| 97 563] 97 620 
97 358| 97 414|97 471] 97 528 | 97 585 | 97 641 | 97 697 


97 209] 97 265| 97 322] 97 379 | 97 436 | 97 492 | 97 M ром ие er aro 81486 (и 48 | or а 
97 06197 117] 97 174| 97 531 | 97 287 | 97 343 | 97 406 
97 139 | 97 195 | 97 252 


96 913| 97 969] 97 026] 97 083 
96 992 | 97 048 | 97 105 


96 7661 96 8221 96 879] 96 936 
96 619] 96 675| 96 732) 96 789 | 96 845 | 96 901 | 96 958 


96 699 | 96 755 | 96 — Г uel oe as | 8 688 (ов 755 [96 215 
96 553 | 96 609 | 96 666 
96 408 | 96 464 | 96 521 
96 263 | 96 319 | 96 367 

96 119 | 96 175 | 96 232 


96 473] 96 529] 96 586] 96 643 
96 327| 96 383| 96 440] 96 497 
96 182) 96 238| 96 295] 96 352 
96 037| 96 093] 96 150] 96 207 
95 893] 95 949] 96 006] 96 062 


11: leb 


30 
31 
32 
33 
34 


95 6061 95 663] 95 720 95 776 | 95 833 

95 463] 95 520 95 633 | 95 690 | 95 746 
95 324 | 95 378| 95 435 95 491 | 95 548 | 95 604 
95 179| 95 236] 95 293 95 349 | 95 406 | 95 462 


3061 95 863| 95 919 95 976 | 96 032 
95 749] 95 | 95:509 


Propor- 
tional 
parts 


кр бо са со сла сомон шостого 


e200-10) gui со он 


сл 
с 


CUR бо сово конен 
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even 
сото Фо -1 сът-со 
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14. 
29. 
48. 


хэхэх 
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огосебоко 
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Table 16 (continued) 


Tem- Corrected barometer reading Py, mm Hg 


Propor- 
pera- tional 
We | 112 | 773 | 774 | 775 116 711 | 718 pars 
Logarithm of multiplier Р 
5 |99890] 99 946] 00 0021 00 058 | 00 114 | 00 170 | 00 226 56 
6 | 99734} 99790] 99 846] 99 902 | 99 958 | 00 014 | 00 070 11:13 
7 | 99 579} 99 635) 99 691) 99 747 | 99 803 | 99 859 | 99 914 $| 16.8 
8 199424199 480| 99 536] 99 592 | 99 648 | 99 704 | 99 759 | 1| 42% 
9 |99269) 99 325| 99 381| 99 437 | 99 493 | 99 549 | 99 605 ЗЕ 
ЧЕТИ! 
10 |99115|99 171199227 99 283 | 99 339 | 99 395 | 99 451 | 91 50-4 
11 |98962/99018|99073| 99 129 | 99 185 | 99 241 | 99 297 
12 |98 809} 98 865] 98 920] 98 976 | 99 032 | 99 089 | 99 144 
13 198 656198 712| 98 768| 98 824 | 98 880 | 98 937 | 98 992 154 
14 |98504/98560 98 616] 98 672 | 98 728 | 98 784 | 98 840 ТЕТІ 
3 s 
1.6 
15 198 353) 98 409 98 465] 98 521 | 98 577 | 98 633 | ов 689 s| 710 
16 |98 202| 98 258 98 314| 98 370 | 98 426 | 98 482 | 98 538 | 0 90-5 
17 |98052 98 108) 98 164] 98 220 | 98 276 | 98 332 | 98 388 711933 
18 |97 902197 958198 014] 98 070 | 98 126 | 98 182 | 98 238 | 8 | 123.2 
19 197 753197 800197 865] 97 921 | 97 977 | 98 033 | 98 089 
[ 4 
20 |97 604197 660] 97 716] 97 772 | 97 828 | 97 904 | 97 940 185, 8 
21 |97 456] 97 512197 568) 97 624 | 97 680 | 97 736 97 792 | 1| 39:6 
22 |97 308| 97 364197 420] 97 476 | 97 532 | 97 588 97 644 | 3| 44.4 
23 |97 161] 97 217) 97 273| 97 329 | 97 385 | 97 441 97 497 | &| 59.2 
24 |97 014] 97 070] 97 126] 97 182 | 97 238 | 97 294 | 97 350 | 8] 88:8 
peg mee п tn і Р 
25 |96 868| 96 924| 96 980| 97 036 | 97 092 | 97 148 өт 204 | 9! 159: 
26 196 722198 778196 834| 96 890 | 96 946 | 97 002 | 97 058 
27 196 577196 633] 96 689] 96 745 | 96 801 | 96 858 | 96 913 
28 |96 432| 96 488| 96 544) 96 600 | 96 656 | 96 712 | 96 768 | 442 
29 196 288) 96 344/96 400] 96 456 | 96 512 96 568 | 96 624 | 1 22 
2 : 
30 196 1451 96 201| 96 257| 96 313 96 369 | 96 425 | 96 481 | 5| 71-9 
31, [96002196058 96 414] 96 170 | 96 296 | Ов 222 | 90 481 ШЕ 
92 |9585 95 915] 95 971| 96 097 96 083 | 96 139 | 96 195 | в | 113-6 
33 |95 717] 95 773| 95 829| 95 885 95 941 | 95 997 | 96 053 | 9 | 127-8 
94 195 575) 95 631| 95 687] 95 743 95 799 | 95 855 | 95 911 


155 


Table 16 (continued) 


B. Vapour Pressure over Water and over Absorbing Solutions 


KOH solution, concentration 
of KOH in g per 100 g Saturated Wanne 


2 of water NaC 
Tempera- Water | | 1 7077. вом ture, °C 
іште, 7% 1o | го | зо | 40 


Vapour pressure (Pg) mm Hg 
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C. Densities ої Gases and Vapours (р) шеді дня 


(Mass of one litre of M 
3 зүүг gas or va ARTERE 
in milligrams under standard cuu ри or one millilitre 


Formula 


Arsenic pentafluorid K 25 192 

Me уро hydrogen ЯВАГ 88 705 
іпе d 

А 57 287 


Dichlorodifluoromethane fre- ки 

è 74 115 

85 540 

06 930 

10 051 

13 245 

28 713 

30 311 

40 123 

42 693 

Heptane . 53 870 

Е 
ethyl chlori Қ 7015 

Methyl fluoride я 36 310 

е 38 | T2288 

14 489 

31 994 

41814 

30 408 

15 412 

31 027 

51 108 

36 829 

32 424 

09 705 

29 598 

58 995 

43 413 

50 705 

50 651 

22 943 

53 403 

85 914 

95 366 

56 164 


Formula 


(эе м 


HCOH 
HCl 
HF 
HI 


SiHF; 
WF, 
Xe 


Name 


Formaldehyde . . - - - · · 
Hydrogen chloride 
Hydrogen fluoride 
Hydrogen iodide 
Steam 
Hydrogen sulphide 
Hydrogen selenide 
Hydrogen telluride 
Helium 


Nitrogen 
Air, mean value 
Ammonia 
Nitrous oxide 
Nitrogen oxide 


Nitrogen dioxide . - - · • 
Nitrosyl chloride . . · · · 
Nitrosyl fluoride . . - - * > 
Noon g ђе а» ши ка 
Oxygen, 4-45.” 
Ozone: ж es em Rr 


Oxygen fluoride 
Hydrogen phosphide, phos- 
hine 
Phosphorus pentafluoride 
Phosphorus trifluoride . . - 
Phosphorus oxyfluoride 
Radon. . - 
Sulphur hexafluoride 48 е 
Sulphur dioxide 
Sulphuryl fluoride 
Antimony hydride, 
Tetrafluorosilane 
Silane, silicane 
Disilicane 
Dimethylsilane 
Methylsilane 
Chlorosilane 
Methylchlorosilane 
Methyldichlorosilane ками 
Trifluorosilane 
Tungsten fluoride 
Foe rs а З СЯ 9 9 


` stibine 
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Table 16 (continued) 


р, ЕЛ 
| g/m) 


log p 
1.34 12 716 
1.6392 21 463 
0.8940 | 95134 
5.7891 76 261 
0.768 88 536 
1.539 18 724 
3.670 56 467 
5.81 76 418 
0.17847 | 25 157 
3.708 56 914 
1.25055 | 09 710 
1.2929 11 156 
0.7710 88 705 
1.9778 | 29618 
1.3402 12 747 
2.055 31 281 
2.9919 | 47595 
2.231 34 850 
0.90035 | 95 441 
1.42895 | 15 502 
2.144 33 122 
2.421 38 399 
1.5294 18 452 
5.805 76 380 
3.907 59 184 
4.8 68 124 
9.73 98 811 
6.98 84 386 
2.9269 | 46 641 
3.99 60 097 
5.59 74 141 
4.684 67 062 
1.44 15 836 
2.85 45 484 
2.13 43 616 
2.08 31 806 
3.03 48 144 
3.64 56 110 
5.3 72 428 
3.86 58 659 
49.9 11 059 
5.851 76 723 
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Table 16 (continued) 


D. Gasometric (Volumetric) Determination ої Gas-Forming 
Substances 


1 ml of 


Unknown substance measured gas 
under stan- 
— r —— — — Мо | dard condi- 
sured | tions corres- 
gas ponds to f’ 
formula name mg of the 
unknown 
substance 
Al Aluminium . ...... н, 0.8019 
с Cerbon s sei ва со, 0.53954 
CO$- Carbonate-ion. . . . . . со, 2.6956 
CO(NHj, | Urea . ... .. Ns 2.6809 
Сас, Calcium carbide . . . | С.Н, 2.8877 
CaCO, Calcium carbonate . . . со, 4.4960 
CaF, Calcium fluoride . ... SiF, 7.0278 
F Flurine ........ SiF, 3.4200 
Fe hon .:,....... H, 2.4899 
HNO, Nitric acid ....... NO 2.8144 
но; Hydrogen peroxide (treat- 
ed with KMnO,) . .. 0, 1.5191 
но, Нудгореп peroxide (cata- 
lytic decomposition) 0, 3.0382 
КМпо, Potassium permanganate 
(treated with H,0,) 0, 2.8231 
KNO, Potassium nitrate >, | NO 4.9159 
M Magnesium... . | | | H, 1.0839 
Месо; Magnesium carbonate | . CÓ, 3.7877 
N Nitrogen»... 2” NO 0.62560 
NH,NO, Ammonium nitrate . | | | NO 3.5754 
з Nitrateion . . , ,. NO 2.7694 
№03 Nitrous anhydride | | | NO 1.6975 
№05 Nitric anhydride . | | | NO 2.4121 
NaNO, Sodium nitrate , . | 1 : NO 3.7962 
Ni Nickel ... ,., На 2.6175 
Ха,0, Sodium peroxide | | | | 0, 6.965 
Zn VID лш ыз ауа D ы He 2.9145 
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Table 18 


Densities and Concentrations of Solutions 


А. Densities and Concentrations of Nitric Acid Solutions* 


НМОз concentration HNO3 concentration 
, HNOs concentration |  HNOs concentration | 
Density at er 100 Den: er 100 
20°C, giems Е М во“ mole/1 дену ді, 5 of solu." mole/l 
(wt. 96) awe бр 
| 
1.000 0.3333 | 0.05234 1.175 29.25 5.455 
1.005 1.255 | 0.2001 1.180 30.00 5.618 
4.010 2.164 | 0.3468 1.185 30.74 | 5.780 
1:015 3.073 | 0.4950 1.190 31.47 | 5.943 
1.020 3.982 | 0.6445 1.195 32.21 6.107 
1.025 4.883 | 0.7943 1.200 32.94 | 6.278 
1.030 5.784 | 0.9454 1.205 33.68 | 6.440 
4.035 6.661 | 1.094 1:210 34.41 | 6.607 
4.040 7.530 | 1.243 1.215 35.16 | 6.778 
1.045 8.398 | 1.393 1.220 35.93 6.956 
1:050 9.259 | 11543 4.295 36.70 | 7.135 
1.055 10.12 1.694 1.230 37.48 7.915 
1.060 10.97 | 1.845 1:935 38.25 | 7.497 
1.065 11.81 — ЕКТІ 1.240 39.02 | 7.679 
1.070 12.65 |2148 11945 39.80 | 7.863 
1:075 13.48 |2301 1.250 40.58 | 8.049 
1.080 | 14.31 |2458 11255 41:36 | 8.297 
1.085 15.13 | | 2.605 1.200 42.14 | 8.426 
1.090 15.95 | 2.759 1.265 42.92 | 8.616 
1.095 16.76 | | 2:913 1:270 43.70 | 8.808 
1.100 17.58 | 3.068 1:215 44:48 | 9.001 
1.105 | 18:39 | 3:224 1:280 | 45.27 | 9.195 
1.40 | 19.19 | 3:381 1:285 | 46.06 | 9.394 
1.115 20.00 | 3.539 1:990 46.85 | 9.590 
1:420 20.79 | 3:696 1.295 47.63 | 9.789 
1.125 21.59 | 3.854 1.300 48.42 | 9.990 
1.130 22.38 |4012 1.305 49.21 110.19 
1.135 2346 | | 4.471 1.340 50.00 | 10.39 
1.140 23.94 | 4:330 1.315 50.85 (10.6! 
1.145 | 94.71 | 4.489 1:320 | 51.71 | 10.83 
1.150 25.48 |42649 1.325 52.56 (11.05 
P 28,24 4 840 1.330 | 53.41 ша 
id 24 1.85 54.27 n 2 
: : 1. 


* For the use of the table, see p. 470. 


HNOs concentration 
Density at | per 1006 
20°C, g/cm3 of goni mole/1 
(wt.%) 

1.350 56.95 12.20 
1.355 57.87 12.44 
1.360 58.78 12.68 
1.365 59.69 12.93 
1.370 60.67 13.19 
1.375 61.69 13.46 
1.380 62.70 13.73 
1.385 63.72 14.01 
1.390 64.74 14.29 
1.395 65.84 14.57 
1.400 66.97 14.88 
1.405 68.10 15.18 
1.410 69.23 15.49 
1.415 70.39 15.81 
1.420 71.63 16.14 
1.425 72.86 16.47 
1.430 74.09 16.81 
1.435 75.35 17.16 
1.440 76.71 17.53 
1.445 78.07 17.90 
1.450 79.43 18.28 
1.455 80.88 18.68 


B. Densities and Concentra 
нао concentration 


Density at 
20°C, vens 


1.000 
1.005 
1.010 
1.015 
1.020 
1.025 
1.030 
1.035 


* For the use of the table, see 


11—1845 


g per 100g 
of solu- 
tion 

(wt.%) 


0.2609 
0.9855 
4.731 
2.485 
3.242 
4.000 
4,746 
5.493 


поел 


0.0266) 
0.1010 
0.1783 
0.2595 
0.3372 
0.4180 
0.4983 
0.5796 
0.6613 
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Table 18 (continued) 
HNOs concentration 


Density at | с per 100g 


20°C, g/cm3 of solu- mole/1 


.460 82.39 19.09 
465 83.91 19.51 
470 85.50 19.95 
4175 87.29 20.43 
480 89.07 20.92 
485 91.13 21.48 
.490 93.49 22.11 
495 95.46 22.65 
.500 96.73 23.02 
501 96.98 23.10 
502 97.23 23.18 
503 97.49 23.25 
504 97.74 23.33 
.505 97.99 23.40 
506 98.25 23.48 


507 98.50 23.56 
.508 98.76 23.03 
.509 99.01 23.71 

510 99.26 23.79 

511 99.52 23.86 

512 99.77 23.94 


юю на на нан на на на на наа ню ыы 


513 100.00 24.01 


tions of Sulphuric Acid Solutions* 


H3804 concentration 


Density at | с per 1006 
20°C, g/em$ | о! solu- | лед | 


1.045 6.956 0.7411 
1.050 7.704 0.8250 
1.055 8.415 0.9054 
1.060 9.129 0.9865 
1.065 9.843 1.066 
1.070 10.56 1.152 


1.040 6.237 
p. 470. 
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Table 18 (continued) 


#2804 concentration Но5О4 concentration 


Density at |g per 100 g Densily at г ре! ЈЕ 
20°C, g/cm3 of solu- поел 20°С, вўстз 5 Hg 


tion Чой. mole/l 


(wt.%) (wt.%) 


13.36 
14.04 
14.73 
15.41 
16.08 
16.76 
17.43 
18.09 
18.76 
19.42 
20.08 
20.73 
21.38 
22.03 
22.67 
23.31 
23.95 
24,58 
25.21 
25.84 
26.47 
27.10 
27.72 
28.33 
28.95 
29.57 
30.18 
30.79 
31.40 
32.01 
32.61 
33.22 
33.82 
34.42 
35.01 
35.60 
36.19 
36.78 
37.36 
37.95 
38.53 
39.10 


> 
ГЭ 
с 
© 


39.68 259 
40.25 „356 
40.82 ‚452 
41.39 5.549 
41.95 5.646 
42.51 5.743 
43.07 5.840 
43.62, 5.938 
44.17 6.035 
44.12 6.132 
45.26 6.229 
45.80 6.327 
46.33 6.424 
46.86 6.522 
47.39 6.620 
47.92 6.718 
48.45 6.817 
48.97 6.915 
49.48 7.012 
49.99 7.110 
50.50 7.208 
51.01 7.307 
51.52 7.406 
52.02 7.505 
52.51 7.603 
53.01 7.102 
53.50 7.801 
54.00 7.901 
54.49 8.000 
54.97 8.099 
55.45 8.198 
55.93 8.297 
56.41 8.397 
56.89 8.497 
57.36 8.598 
57.84 8.699 
58.31 8.799 
58.78 8.899 
59.24 9.000 
59.70 9.100 
60.17 9.202 
60.62 9.303 


~ 
! эээ эн ра үх х үх үх үл эх ух үл үх үл эвээ ух хүл ул үх ух үл хүл үхэх RR 


163 


Table 18 (continued) 


Но504 concentration #2804 concentration 
Rei Зады cosi m sach ыда ша Шарыш а З 


Density аб | рег 100 g 


ЖОНУ at |трег 100g „Бе 
2070, g/ems Of kopa- mole/1 20°C, g/ems of sont mole/1 
(wt.%) (wt.%) 

1.510 61.08 9.404 | 4.705 18.06 13.57 
1.515 61.54 9.506 4.710 78.49 13.69 
1.520 62.00 9.608 1.715 18.93 13.80 
1.525 62.45 9.711 1,720: 79,37 13.92 
1.530 62.91 9.813 1.725 79.81 14.04 
1.535 63.36 9.916 1.730 80.25 14.16 
1.540 63.81 10.02 1.735 80.70 14.28 
1.545 64.26 10.12 1.740 81.16 14.40 
1.550 64.71 10.23 1.745 81.62 14.52 
1.555 65.15 10.33 1.750 82.09 14.65 
1.560 65.59 10.43 1.755 82.57 14.78 
1.565 66.03 10.54 1.760 83.06 14.90 
1.570 66.47 10.64 1.765 83.57 15.04 
1.575 66.91 10.74 1.770 84.08 15.17 
1.580 67.35 10.85 1.775 84.61 15.31 
1.585 67.79 10.96 1.780 85.16 15.46 
1.590 68.23 11.06 1.785 85.74 15.61 
1.595 68.66 11.16 1.790 86.35 15.76 
1.600 69.09 11.27 1.795 86.99 15.92 
1.605 69.53 11.38 1.800 87.69 16.09 
1.610 69.96 11.48 1.805 88.43 16.27 
1.615 70.39 11.59 1.810 89.23 16.47 
1.620 70.82 11.70 1.815 90.12 16.68 
1.625 71.25 11.80 1.820 91.11 16.91 
1.630 71.67 11.91 1.821 91.33 16.96 
1.635 72.09 | 12.02 1.822 91.56 | 17.01 
1.640 72.52 12.13 1.823 91.78 17.06 
1.645 72.95 12.24 1.824 92.00 17.11 
1.650 73.37 12.34 1.825 92.25 17.17 
1.655 73.80 12.45 1.826 92.51 17.22 
1.660 74.22 12.56 1.827 92.77 17.28 
1.665 74.64 12.67 1.828 93.03 17.34 
1.670 75.07 12.78 1.829 93.33 17.40 
1.675 75.49 12.89 1.830 93.64 17.47 
1.680 75.92 13.00 1.831 93.94 17.54 
1.685 76.34 13.12 1.832 94.32 17.62 
1.690 76.77 13.23 1.838 94.72 17.70 
1.695 77.20 13.34 1.834 95.12 17.79 
1.700 77.63 18.46 1.835 95.72 17.91 


11% 
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Table 18 (continued) 
+ қ Боож 
C. Densities and Concentrations of Hydrochlorie Acid Solutions 


HCI concentration HCI concentration 
nsity at |є рег 100g Density at |g per 100g 
ma НА of golu- molefi 20°C, g/cm3 ог 0 01/1 
(wt.%) (wt.%) 
Eo m 
412 
.000 0.3600 | 0.09872] 1.105 21.36 6. 
1:009 1.360 | 0.3748 | 1.110 22.38 bet 
1.010 2.364 | 0.6547 1.115 23.29 Pn 
1.015 3.374 | 0.9391 1.120 24.25 Eos 
1.020 4.388 | 1.227 1.125 25.22 С 
1.025 5.408 | 1.520 1.130 26.20 Eos 
1.030 6.433 | 1.817 1.135 27.18 np 
1.035 7.464 | 2.118 1.140 28.18 Не 
1.040 8.490 | 2.421 1.145 29.17 9-105 
1.045 9.510 | 2.725 1.150 30.14 uo 
1.050 10.52 3.029 1.155 31.14 9. 29 
1.055 11.52 3.333 1.160 32.14 10.22, 
1.060 12.51 3.638 1.165 33.16 ER 
1.065 13.50 3.944 1.170 34.18 10.97 
1.070 14.49, | 4.253 1.175 35.20 14.34 
1.075 15.48, 4.565 1.480 36.23 "M 
1.080 16.47 4.878 1.185 37.27 1241 
1.085 17.45 5.192 1.190 38.32 mM 
1.090 18.43 5.509, 1.195 39.37 ИИ 
1.095 19.41 5.829 1.198 40.00 18. 
1.100 20.39 6.150 


Concentrations of Hydrochloric Acid Having Constant Boiling Point 
Atmospheric pres- 

sure during dis- 730 

tillation, mmHg 780 770 760 750 740 
Hydrochloric acid 

concentration 

(reduced to a va- 

Sut) 8 HCl 

er g of во- 3 

нол. "nang, 20.473 20.197 20.224 20.245 20.269 20.29 
Mass of distillate 

containing exac- 

tly 4 miolo of HCl 

Weighing per- 1 

Dese in air), р 180.624 180.407 180.193 179.979 179.766 119.55 


БЭЭ ЭЭР. 
* For the use of the table, see p. 470. 
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Table 18 (continued) 


D. Densities and Concentrations of Phosphoric Acid Solutions* 


НзРО4 concentration HgPO4 concentration 

Density at er 100 Density at er 100 
20°C, вето |" ај тоел | 70%, вся |^ of гоме mls 

(wt.%) (wt.%) 
1.000 0.296 0.030 1.195 32.05 3.908 
1.005 1.222 | 0.1253 1.200 32.75 4.010 
1.010 2.148 | 0.2214 1.205 33.44 | 4.112 
1.015 3.074 | 0.3184 1.210 34.13 | 4.215 
1.020 4.000 | 0.4164 1.215 34.82 | 4.317 
1.025 4.996 | 0.5152 1.220 35.50 | 4.420 
1.030 5.836 | 0.6134 1.225 36.17 | 4.522 
1.035 6.745 | 0.7124 1.230 36.84 | 4.624 
1.040 7.643 | 0.8110 1.285 37.51 | 4.727 
1.045 8.536 | 0.911 1.240 38.17 | 4.829 
1.050 9.429 | 1.010 1.245 38.83 | 4.932 
1.055 10.32 1.441 1.250 39.49 | 5.036 
1.060 11.19 1.210 1.255 4044 | 5.140 
1.065 12:06 1.311 1.260 40.79 | 5.245 
1.070 12.92 1.414 1.265 41.44 | 5.350 
1.075 13.76 1.510 1.270 42.09 | 5.454 
1.080 14.60 1.609 1.275 42.73 5.559 
1.085 15.43 4.708 1.280 43.97 | 5.055 
1.090 16.26 1.807 1.285 44.00. | 5.771 
1.095 17.07 1.906 1.290 44.68 5.875 
1.100 17.87 2.005 1.295 45.26 | 5.981 
1.105 18.68 2.105 1.300 45.88 6.087 
1.110 19.46 2.204 1.305 46.49 6.191 
1.115 20.25 2.304 1.310 47.10 | 6.296 
1.120 21.03 2.403 1.315 47.70 | 6.400 
1.125 21.80 2.502 1.320 48.30 6.506 
1.130 22.56 2:602 1.325 48.89 | 6.610 
1.135 23.32 2.102 1.330 49.48 | 6.716 
1.140 24.07 2.800 1.335 50.07 | 6.822 
1.145 24.82 2:900 1.340 50.66 | 6.928 
1.150 25.57 3.000 1.345 51.25 | 7.034 
1.155 26.31 3.404 1.350 51.84 | 7.14 
1.160 27.05 3.203 1.355 52.42 7.247 
1.165 27.78 3.304 1.360 53.00 | 7.355 
1.170 28.51 3.404 1.365 53.57 7.463 
1.175 29.23 3.505 1.370 54.14 7.570 
1.180 29.94 3.606 1.375 54,71 | 7.678 
1.185 30.65 3.707 1.380 55.28 1.784 

1.190 31.35 3.806 1.385 55.85 


———M 
* For the use of the table, see p. 470. 
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Table 18 (continued) 


H3PO4 concentration HgPO4 concentration 
Density at | per 100g Density ас | per 100g 
20°C, g/cm3 or gotus поел 20°C, g/cm3 of solu: mole/l 
(wt.%) (wt.%) 
1.390 56.42 8.004 1.600 77.60 | 12.67 
1.395 56.98 8.112 1.605 78.05 | 12.78 
1.400 57.54 8.221 1.610 78.50 | 12.90 
1.405 58.09 8.328 1.615 78.95 | 13.01 
1.410 58.64 8.437 1.620 79.40 | 13.12 
1.415 59.19 8.547 1.625 79.85 | 13.24 
1.420 59.74 8.658 1.630 80.30 | 13.36 
1.425 60.29 8.766 1.635 80.75 | 13.48 
1.430 60.84 8.878 1.640 81.20 | 13.59 
1.435 61.38 8.989 1.645 81.64 | 13.71 
1.440 61.92 9.099 1.650 82.08 | 13.82 
1.445 62.45 9.208 1.655 82.52 | 13.94 
1.450 62.98 9.322 1.660 82.96 | 14.06 
1.455 63.51 9.432 1.665 83.39 | 14.17 
1.460 64.03 9.541 1.670 83.82 | 14.29 
1.465 64.55 9.651 1.675 84.25 | 14.40 
1.470 65.07 9.761 1.680 84.68 | 14.52 
1.415 65.58 9.870 1.685 85.11 | 14.63 
1.480 66.09 9.982 1.690 85.54 | 14.75 
1.485 66.60 | 10.09 1.695 85.96 | 14.87 
1.490 67.10 | 10.21 1.700 86.38 | 14.98 
1.495 67.60 | 10.31 1.705 86.80 | 15.10 
1.500 68.10 | 10.42 1.710 87.22 | 15.22 
1.505 68.60 | 10.53 1.715 87.64 | 15.33 
1.510 69.09 | 10.64 1.720 88.06 | 15.45 
1.515 69.58 | 10.76 1.725 88.48 | 15.57 
1.520 70.07 | 10.86 1.730 88.90 | 15.70 
1.525 70.56 | 10.98 1.735 89.34 | 15.81 
1.530 71.04 | 11.09 1.740 89.72 | 15.93 
1.535 71.52 | 11.20 1.745 90.13 | 16.04 
1.540 72.00 | 44.32 1.750 90.54 | 16.16 
1.545 72.48 | 11.42 1.755 90.95 | 16.29 
1.550 72.95 | 11.53 1.760 91.36 | 16.41 
1.555 73.42 | 11.65 1.765 91.77 | 16.53 
1.560 73.89 | 11.76 1.770 92.17 | 16.65 
1.565 74.36 | 11.88 1.715 92.57 | 16.77 
1.570 74.83 | 11.99 1.780 92.97 | 16.89 
1.575 75.30 | 12.41 1.785 93.37 | 17.00 
1.580 75.76 | 12.22 1.790 93.77 | 17.43 
1.585 76.22 | 12.33 1.795 94.17 | 17.25 
1.590 76.68 | 12.45 1.800 94.57 | 17.37 
1.595 77.14 | 12.56 1.805 94.97 | 17.50 
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Table 18 (continued) 


H3PO4 concentration 


H3PO4 concentration 
ave ee ee 


Density at | рег 100 

0°С, " E Density at |g per 100g 

g/cm: of kolu- зона 20°C, g/cm3 of golu- mole/1 

(wt.%) (wt.%) 
(49 95.37 | 17.62 1.845 98.10 | 18.47 
1.815 95.76 | 17.74 1.850 98.48 | 18.00 
1.820 96.15 | 17.85 1.855 98.86 | 18.72 
um 96.54 | 17.98 1.860 99.24 | 18.84 
1.830 96.93 | 18.10 1.865 99.62 | 18.96 
15549 97.32 | 18.23 1.870 100.00 | 19.08 
.840 97.71 | 18.34 


E. Densities and Concentrations of 


HCIO4 concentration 


-------- 


# For the use of the table, see р. 470. 


Density at 
2096 a g per 100g 
» Е/ст3 ої golu- тоел 
(wt.%) 

КИШИДЕН Ж.А ee 
1-005 1.00 0.1004 
1010 1.90 0.1910 
159 2.17 0.2799 
1.020 3.61 0.3665 
1 .025 4.43 0.4520 
A -030 5.25 0.5383 
1 -035 6.07 0.6253 
1.040 6.88 0.7122 
1 .045 7.68 0.7989 
f .050 8.48 0.8863 
Н .055 9:28 0.9745 
1,050 10.06 1.061 
бр 10.83 1.148 
00 11.58 1.233 
17 75 12.33 1.319 
hee 13.08 1.406 

.085 13.83 1.494 

1.090 14.56 1.580 
1.095 15.28 1.665 
1.100 16.00 1.752 
1.105 16.72 1.839 
1.110 17.45 1.928 
1.115 18.16 2.015 


Perchlo: 


Density 
20°C, в/с! 


.12 

125 
.130 
.135 
:140 
145 
.150 
-155 
.160 
.165 
170 
175 
.180 
.185 
.190 
.195 
.200 
.205 
.210 
.215 
.220 
.225 
.230 


зе к= не ы® је једе је је у је кв ара ERP EE нь нь юз ыз 


_ —M— 


ric Acid Solutions* 


HCIO4 concentration 
——— 


g per 1006 


at 
of solu- 
t 


m3 то1е/1 


18.88 2.105 
19.57 2.191 
20.26 2.279 
20.95 2.367 
21.64 2.456 
22.32 2.544 
22.99 2.632 
23.65 2.719 
24.30 2.806 
24.94 2.892 
25.57 2.978 
26.20 3.064 
26.82 3.150 
27.44 3.237 
28.05 3.323 
28.66 3.409 
29.26 3.495 
29.86 3.582 
30.45 3.667 
31.04 3.794 
31.61 3.839 
32.18 3.924 
32.74 4.008 
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Table 18 (continued) 


HC104 concentration HCI10, concentration 


Density at |g per 100 g Density at |g per 100 g 
Ч 3 f solu- 20*C, g/cm3 of solu- 
uno а Б tion mole/1 ER tion 


(wt.%) (wt.%) 


тпо1е/1 


33.29 4.092 
33.85 4.178 
34.40 4.263 
34.95 4.349 
35.49 4.433 
36.03 4.519 
36.56 4.604 
37.08 4.687 
37.60 4.772 
38.10 4.894 
38.60 4.937 
39.10 5.021 
39.60 5.105 
40.10 5.189 
40.59 5.273 
41.08 5.357 
41.56 5.440 
42.02 5.521 
42.49 5.604 
42.97 5.689 
43.43 5.771 
43.89 5.854 
44.35 5.937 
44.81 6.021 
45.26 6.104 
45.71 6.188 
46.16 6.272 
46.61 6.356 
47.05 6.439 
47.49 6.523 
47.98 6.608 
48.37 6.692, 
48.80 6.776 
49.23 6.860 
49.68 6.948 
50.10 7.032 
50.51 1.114 
50.90 7.196 
51.31 7,278 
91.74 7.360 
52.11 7.443 
52.51 7.527 


= 
~ 
- 
сл 


т.607 
7.689 
7.770 
7.852 
7.934 
8.017 
8.100 
8.183 
8.267 
8.352 
8.436 
8.519 
8.605 
8.689 
8.772 
8.857 
8.942 
9.028 
9.116 
9.203 
9.290 
9.377 
9,405 
9.553 
9.641 
9.730 
9.819 
9.908 
9.998 
10.09 
10.18 
10.27 
10.37 
10.46 
10.55 
10.64 
10.74 
10.83 
10.93 
11.02 
11.12 
11.21 


тыз 
сл ел 
ao 


Pere на нь нь 
ма рака на юю на ню аю а ма на а на кана к= ке к= к ыз а а на кз на ыз ыз кз ыз мана наа к= к= к= к= к= к= 
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Table 18 (continued) 


HCIO4 concentration нао concentration | 
Density at, |g per 1006 Density at |g per 100 g 
20°C, g/cm3 of solu- mole/1 20°C, устаз of solu- ланів 
(wt. %) (wt. 96) 
1.655 68.64 11.31 1.670 69.77 11.60 
1.660 69.02 | 11.40 1.675 70.15 11.70 
1,665 69.40 11.50 
F. Densities and Concentrations of Acetic Acid Solutions* 
CHgCOOH concentration} CH3COOH concentration| 
нес сіне uma ————— 
Density at. |g per 100 g Density at, | в per 100g 
20°C, g/em3 of gohu- mji 20°C, g/cm3 2га застой 
(wt. 90) (wt. 96) 
1.000 1.20 0.200 1.050 40.2 7.08 
1.005 4.64 0.777 1.055 46.9 8.24 
1.010 8.14 1.37 1.060 53.4 9.43 
1.015 41.7 1.96 1.085 61.4 10.9 
1.020 15.4 2.61 1.070 77-79** 43.7-14.1 
1.025 19.2 3.27 1.065 91.2 16.2 
1.030 23.1 3.96 1.060 95.4 16.8 
1.035 27.2 4.68 1.055 98.0 17.2 
1.040 31.6 5.46 1.050 99.9 11.5 
1.045 36.2 6.30 
ка Acetic а limits of concentration, has a density of 


за. і he given 
1.0700 fedes with in ations of less than 0.0001. Since density decreases 
with a further increase in concentration, then in order to determine the 
Concentration from two possible ones that meets the density found (Гог exam- 
ple, the density of the solution is 1.060 g/cm3; will its concentration be 
53.4% or 95.4952), a little water is added to the acetic acid test. If the den- 
Sity decreases, a lower concentration is taken (in the given case, 53.495). 
and if it increases, a higher concentration із taken (in the given case, 95.494). 


G. Densities and Concentrations of Potassium Hydroxide Solutions* 


KOH concentration KOH concentration 


Density at | рег 100g 


Density а e 

056, s Е d mole/1 20°C, g/cm3 of solu- едва 
(wt. %) (wt. %) 

1.000 .197 0.0351 1.015 1.84 0.333 

1.005 0:143 0.133 1.020 2.38 0.433, 

1.010 1.29, 0.233 1.025 2.93 0.536 


__ 
* For the use of the table, see p. 470. 
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Table 18 (continued 


KOH concentration KOH concentration | 
Density аё |g per 1005 Density at |g per 100g 
20°C, g/cm3 of који“ mole/1 209С, g/cm3 of eonun mole/1 
(wt. 96) (wt. %) 
poe A LL "9 . | 
1.030 3.48 0.639, 1.240 25.36 5.60 
1.035 4.03 0.744 1.245 25.85 5.74 
1.040 4.58 0.848 1.250 26.34 5.87 
1.045 5.12 0.954 1.255 26.83 6.00 
1.050 5.66 1.06 1.260 27.32 6.13; 
1.055 6.20 4.17 1.265 27.80 6.27 
1.060 6.74 1.27 1.270 28.29 6.40 
1.065 7.28 1.38 1.275 28.77 6.54 
1.070 7.82 1.49 1.280 29.25 6.67 
1.075 8.36 1.60 1.285 29.73 6.81 
1.080 8.89 1.71 1.290 30.21 6.95 
1.085 9.43 1.82 1.295 30.68 7.08 
1.090 9.96 1.94 1.300 31.15 7.22 
1.095 10.49 2.05 1.305 31.62 7.36 
1400 11.03 2.16 1.310 32.09 7.49 
1.105 11.56 2.28 1.315 32.56 7.63 
1.110 12.08 2.39 1.320 33.03 7.17 
1.115 12.61 2.54 1.325 33.50 7.91 
1.120 13.14 2.62 1.330 33.97 8.05 
1.125 13.66 2.74 1.335 34.43 8.19 
1.130 14.19 2.86 1.340 34.90 8.33, 
1.135 14.70, | 2.97, 1.345 35.36 8.48 
1.140 15.22 3.09 1.350 35.82 8.62 
1.145 15.74 3.21 1.355 36.28 8.76 
1.150 16.26 3.33 1.360 36.73, 8.905 
1.155 16.78 3.45 1.365 37.19 9.05 
1.160 17.29 3.58 1.370 37.65 9.19 
1.165 17.81 3.70 1.375 38.10; 9.34 
1.170 18.32 3.82 1.380 38.56 9.48 
1.175 18.84 3.94, 1.385 39.01 9.63 
1.180 19.35 4.07 1.390 39.46 9.78 
1.185 19.86 4.195 1.395 39.92 9.93 
1.190 20.37 4.32 1.400 40.37 10.07 
1.195 20.88 4.45 1.405 40.82 10.22 
1.200 21.38 4.57 1.410 41.26 10.37 
1.205 21.88 4.10 1.415 41.71 10.52 
1.210 22.38 4.83 1.420 42.15, | 10.67 
1.215 22.88 4.95, 1.425 42.60 10.82 
1.220 23.38 5.08 1.430 43.04 | 10.97 
1.225 23.87 5.24 1.435 43.48 14.12 
1.230 24.37 5.34 1.440 43.92 | 11.28 
а Ó— ихийг et ed 


КОН сопсепігайоп 
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Table 18 (continued) 


KOH concentration 


NaOH concentration 


E с=ш= 
* For the use of the table, see p. 470. 


Density at 0 

Зал (РАЊЕ moren | 2170: eoms | еа | molt 

on on 

(wt. 95) (wt. 96) 
1.450 44.79 | 11.58 1.495 48.07, | 12.97 
1.455 45.23 | 11.73 1.500 49.10 | 13.13 
1.460 45.66 11.88 1.505 49.53 | 13.29 
24% 46.09, | 12.04 1.510 49.95 | 13.45 
470 46.53 | 12.19 1.515 50.38 | 13.60 
1.415 46.96 | 12.35 1.520 50.80 | 13.76 
1.480 47.39 | 12.50 1.525 51.22 | 13.92 
1.485 47.82 12.66 1.530 51.64 14.08 
1.490 48.25 |.12.82 1.535 52.05 | 14.24 


H. Densities and Concentrations ої Caustic Soda Solutions* 


NaOH concentration 
д 


Density at er 100 Density at |g per 100g 
20°C, g/cm3 в ај — 20°C, g/cm3 of golu- поел 
(wt. 90) (wt. %) 

Lo яю | - be з 
1.000 0.159 | 0.0398 | 1.105 9.64, | 2.664 
1.005 0.602 | 0.151 1.110 10.10 | 2:802 
1.010 1.04, | 0.264 1:415 10.55, | 2.942 
1.015 449 | 0.378 1:420 11:01 3.082 
1:020 1194 | 0.494 4.125 4146 | 3.224 
4.025 2:39 | 0.611 1:130 44.92 | 3.367 
1.030 2.84 0.731 1.135 12.37 3:510 
1.035 329 | 0.854 4.140 12.83 | 3.655 
1:040 374, | 0.971 1.445 13.28 | 3.804 
1:045 4,20 | 1.097 4.150 13.13 | 3.947 
1.050 4.65, | 1.222 1:155 1448 | 4.095 
1.055 5.11 1:347 1:160 14.64 | 4.244 
1.060 5.56 1.474 1.165 15.09 | 4.395 
1.065 602 | 1.602 4.170 1554 | 4.545 
1.070 6.47 4.734 1.175 15.99 4.697 
1.075 6.93 1.802 4:480 16.44 4.850 
1.080 7.38 | 1.992 1.185 16.89 | 5.004 
1.085 7.83 2.123 1.190 47 .345 5.160 
1.090 828 | 2.257 1.195 17.80 | 5.347 
1.095 8.74 2.391 1.200 18.25; 5.476 
1.100 949 | 2.527 1.205 18.71 5:636 

LAU | зав | Ee 
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NaOH concentration 


Density at | рег 100 g 
20°C, g/cm3 ot palit: mole/1 
(wt. 96) 


1.210 19.16 5.796 
1.215 19.62 5.958 
1.220 20.07 6.122 
1.225 20.53 6.286 
1.230 20.98 6.451 
1.235 21.44 6.619 
1.240 21.90 6.788 
1.245 22.36 6.958 
1.250 22.82 7.129 
1.255 23.27; 7.302 
1.260 23.73 7.475 
1.265 24.19 7.650 
1.270 24.64, 7.824 
1.275 25.10 8.000 
TE 25.56 8.178 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


.285 26.02 8.357 
.290 26.48 8.539 
.295 26.94 8.722 
.300 27.41 8.906 
.305 27.87 9.092 
.310 28.33 9.278 
.315 28.80 9.466 
.320 29.26 9.656 
.325 29.73 9.847 
.330 30.20 10.04 
.935 30.67 10.23 
.340 31.14 10.43 
.345 31.62 10.63, : 
.350 32.10 10.83 
1.355 32.58 11.03 
1.360 33.06 11.24 
1.365 33.54 11.45 
1.370 34.03 11.65 


I. Densities and Concentrations o 


NH3 concentration 


E Um 
*For the use of the table, see p. 470, 


~ 


~ ~ 
гек к=к кек к кк кз на на ана ык шш 


Density at 
20*C, g/cm3 


379 
380 


Table 18 (continued) 


NaOH concentration 


per 100 g 
Е of solu- 


КНз concentration 


mole/1 


11.86 
12.08 
12.29 
12.51 
12.73 
12.95 
13.17 
13.39 
13.61 
13.84 
14.07 
14.30 
14.53 
14.77 
15.01 
15.25 
15.49 
15.74 
15.98 
16.23 
16.48 
16.73 
16.98 
17.23 
17.49 
17.75 
18.00 
18.26 
18.52 
18.78 
19.05 
19.31 


Density at | g per 100 E 0 
20°С, g/em3 | of solu- mole/1 К E Ор ван тоїв/1 
tion tion 
(wt. 06) (wt. %) - 
0.998 0.0465 | 0.0273| | 0.994 0.97; | 0.570 
0.996 0.512 | 0.299 0.992 1.43 0.834 
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Table 18 (continued) 


Density at 
20°C, g/cm3 


0.990 
0.988 
0.986 
0.984 
0.982 
0.980 
0.978 
0.976 
0.974 
0.972 
0.970 
0.968 
0.966 
0.964 
0.962 
0.960 
0.958 
0.956 
0.954 
0.952 
0.950 
0.948 
0.946 
0.944 
0.942 
0.940 
0.938 
0.936 


Density at 
20°C, g/cm3 


NHg concentration 


g per 100g 
of solu- 
tion 
(wt. %) 


mole/1 


1.89 1.10 
2.35 1.36; 
2.82 1.63; 
3.80. | 1.91 
3.78 2.18 
4.27 2.46 
4.76 2.13 
5.25 3.01 
5.75 3.29 
6.25 3.57 
6.75 3.84 
7.26 4.12 
2:17 4.41 
8.29 4.69 
8.82 4.98 
9.34 5.27 
9.87 5.55 
10.40; 5.84 
10.95 6.13 
11.49 6.42 
12.03 6.71 
12.58 7.00 
13.14 7.29 
13.71 7.60 
14.29 7.91 
14.88 8.21 
15.47 8.52 

8.83 


МазСОз (anh 
concentra! 


= 


в per 100g 

ос ноти” mole/1 

(wt. 90) 
0.19 0.018 
0.67 0.063; 
1.14 0.109 
1.62 0.155 

0.202 


Density at 


20*C, g/cm3 


0.934 
0.932 
0.930 
0.928 
0.926 
0.924 
0.922 
0.920 
0.918 
0.916 
0.914 
0.912 
0.910 
0.908 
0.906 
0.904 
0.902 
0.900 


Density at 


20°C, g/cm? 


КНз concentration 


| 


g per 100g 

of solu- | шоел 
(wt. %) 

16.65 9.13 
17.24 9.44 
17.85 9.75 
18.45 10.06 
19.06 10.37 
19.67 10.67 
20.27 10.97 
20.88 11.28 
21.50 11.59 
22.12, 11.90 
22.15 12.21 
23.39 12.52 
24.03 12.84 
24,08 13.16 
25.33 13.48 
26.00 13.80 
26.67 14.12 
27.33 14.44 
28.00 14.76 
28.67 15.08 
29.33 15.40 
30.00 15.71 
30.68; 16.04 
31,37 16.36 
32.09 16.69 
32.84 17.05 
33.59, | 17.40 
34.35 17.75 


МазСОз (anhydrous) 
concentration 
----тт-- 

ег 1006 
Е of solu- 
оп 


mole/1 
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Table 18 (continued) 


a TOUS; 
MU M Е 
Density at = Density at | per 100 g 
шалаг PEEL Mr ЭГ” 
(wt. 96) (wt. 96) 
1.050 4.98 | 0.493 1.125 12.05 1.279 
1.055 5.47 | 0.544 1.130 12.52 1.335 
1.060 5.95 | 0.595 1.135 13.00 1.392 
1.065 6.43 0.646 1.140 13.45 1.446 
1.070 6.90 | 0.696 1.145 13.90 1.501 
1.075 7.38 | 0.748 1.150 14.35 | 1.597 
1.080 7.85 | 0.800 1.155 14.75 1.607 
1.085 8.33 | 0.853 1.160 15.20 1.663 
1.090 8.80 | 0.905 1.165 15.60 1.74 
1,095 9.27 | 0.958 1.170 16.03 1,76) 
1400 9.75 | 1.012 1.175 16.45 1,823 
1405 10.22 | 1.065 1.180 16.87 1.818 
1.110 10.68 | 1.118 1.185 17.30 | 1.93 
1.115 14.44 | 1472 1.190 17.70 | 1.987 
1.120 11.60 | 1.226 


K. Densities and Concentrations of Selected Commercial 
Reagents 


== ра и оо оо рая 
Concentration 


Јона ЌЕ |... ———— 
Reagent 20°C, сүрі 


Acetic acid, analytical grade 


and ршё........ 1.054 98 > 17.24 
Acetic acid, glacial, che- ж ы > 5 

mically рше...... «1053 | 2998 | 217.4 
Ammonia solution, concen- 28 

(уд uv as te cer а 4 g 0.901-0.907 | 25.0-27.0 | 13 32-14. 
Hydrobromic acid . . . , 1.486 46.85 8.6 38 
Hydrochloric acid . . . .|1.1744.485 | 35.0-38.0 | 11.27-12- 
Hydrofluoric acid, analyti- 


Nitric acid, “strong” . | 1.372-1.405 | 60. 
Nitric acid, “weak” , | | 1.337-1.367 | 54 
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Table 18 (continued) 


Concentration 


Reagent beasts я И 
wt. 96 mole/l 
Боко acid 2. 54 4.206-1.220 | 30.0-81.61 | 3.60-3.84 
osphoric acid, analytical 
neon РЕТІ й ..| 24719 2288 245.43 
Phosphoric acid, pure 51713 587.5 >15.29 


Sulphuric ad -sart 1831.835 | 93.56-95.60 | 17.46-17.88 
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Table 20 


Ionic Produc 
А t ої У 
Ranging from 0 °C ze ж Temperatures 


Ky —a 
= зоне Vy =аң+=а 
--чон- 


t, °C 
Ку 
0 т 
4 ми и бей 
a mA. ы -7,48 — 
15 а m X үрэн 0-те = 0.33 x 107 
10-14.30 2 .46 х 10-14 0-7.27 — 05 Е 
17 = 0.50 nea Еро 
10-14.26 = 0 х 10-14 = 0:68 5 
18 = 0.55 140-745 — 0. x 10-7 
10-14.22 = (0 х 10-14 Б 207 » 
И ож 25 as 2 ы е а -074 > їл 
сив = 0. ыН -7.11 = 0.77 X 10- 
A | петела MEER 
23 14,09 — 0:81 -14 10-7. — 0.83 x 10-7 
10-14.06 = 0. X 10-14 06 — 0.8 3 
= 10-14.03 = au х 10-14 10-7.05 — 8: х 107, 
26 ако ой m 5 10-14 зы = 0:03 + 10-7 
0-13.96 — 4' 0-14 A —0 
27 = 1.10 10-7 195 x 10-7 
10-13.93 — 4^ x 10-14 00 = 1.0 z 
28 = 1.17 10-9.9 .00 x 10-7 
10-13.89 — 4° х 10-14 .98 — 1.0 Еј 
a9 | = 1.29 hei es 
{0-13.86 — | 3 х 10-14 — 4:07 x 10-7 
и | == еи er 10-448 = 1.42 Х 10-7 
32 “18,80 == 4.5 ка 10-4 — 1.47 X 10-7 
{0-13.77 — 4. 8 x 10-14 82 = 4^9 E 
2 472 = 4.70 халгайн 
10-13.74 = 4" x 10-14 0 — 4/26 й 
i ‘= 1.8 10- 26 Х 10-7 
10-13.7 .82 х 10-14 0-9.89 — 
3 71 = 1.9 10- 1:29 x 10-7 
10-13.68 = 9° 5 x 10-14 0-6.87 = 5 
E {0-13.65 — 2.09 X 10-14 40-0.86 — s x 107 
38 {0-13.62 = 2-24 X 10-14 Josa 4/45 + 40-7 
39 10-13.59 — 2-20 х 10-14 10-9.83 — 4/48 x 10-7 
40 вечи = 221 X 10-14 Це ЗО НО сэр 
50 -13,53 — 2 х 10-14 -6,80 — 4:58 2 40-7 
10-13.2 195 x 10-14 10-6.28 — 
60 26 — 5 5 13822 doe 
10-13. .50 x 10-14 10-8.77 = 
n 01 = 9.55 10-5 1.70 x 10-7 
80 10-12.80 — 15 x 10-14 вз — 3734 X 4071 
10-12.5 .8 x 10-14 {0-68.51 = 
90 .60 — 25 n 5:09 x 10-7 
10 10-12.42 — Ах 10-14 0-8.40 = 3. Ё 
: 10-12.26 — 38.0 x 10-14 10-5.30 = 5 M x 1077 
= 55.0 x 10-1 nem d 1 
аца 
= 7.41 х 107 
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Table 22 


Jonization Constants of Indicators 
(pK; at different ionic strength) 
(t= temperature of experiment) 


A. Monochromatie Indicators 


-——— - 
РК! (at a zero pK, (t=20°C) 
lonic strength 

Indicator and different Ionic strength, p 


0.01] 0.05 | 0.1 | 0.5 


пошрагакотев) 
A=t— 


Pentamethoxy red 
Quinaldine red 
a-Dinitrophenol 
B-Dinitrophenol 
y-Dinitrophenol 
p-Nitrophenol 
m-Nitrophenol 


B. Dichromatic Indicators 


рК; (t=20°C) 


К 
Іпдісаїог (Ionic Btréngth - Tonic strength, p. 


= 0.01 [0.05 | 0.1 0.5 
Thymo! blue (acid 
геріоп)* . . | 1.65 (15-30 °С) | — |1,65|1.65| 1.65 
Methyl orange* 3.46 — 0.014 |3.46|3.46 | 3.46 | 3.46 
(t = 20°C) а 
Bromophenol blue | 4.10 (15-20 °С) | 4.06 4.00 | 3.85 | 3.75 (KCl) 
Bromocresol blue 
(bromocresol 7 50 (KCl) 
= з 4 
green) ..... 4.90 (15-30 °C) | 4.80] 4.70 | 4.66 i 2 (NaCl) 
Methyl red* . . . | 5.00 — 0.006 15.00 |5.00|5.00 $:00 
фаз с 
Chlorophenol red | 625 200005 |6.45 6.05 6.00 5.9 (кс) 
(t= 20°С 5.85 (NaCl) 
Bromocresol purple | 6.40 — 0.005 | 6.28| 6.21 | 6.12 a (ко), 
t= 20° ae Ne 
Bromothymol blue | 7.30 (15-30 °C) [7.19 | 7.13 | 7.10 6.9 (Ко), 
Phenol гей... . 8.00— 0.007 |7,92|7.84|7.81|7.6 ЏОН 
(t= 20°C) 7.5 (NaCl) 
Thymol blue . . · | 9.20 (15-30 °C) | 9.01 | 8.95 | 8.90 E 


22-1-25-05 

* Methyl orange. methyl red and thymol blue (acid region) have 80 
advantage ous feature, i.e., their constants are шу affected by the 
electrolytes present, up to an ionic азво of 0.5. 
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Table 24 


Universal Indicators 


1. 100 mg of phenolphthalein, 200 mg of 
i g of methyl red, 300 
9 methy] yellow, 400 mg ої bromothymol blue and 500 mg of thymol 
ue are dissolved in 500 ml of 96% alcohol, then 0.1 М solution of 
(pH б) soda is added until the appearance of a pure yellow colour 
Colour. . Red Orange Yellow Green Blue 
РН... 20 4.0 6.0 8.0 10.0 


t 2. 15 ml of 0.10; solution of methyl yellow, 5 ml of 0.196 solution 
ќи methyl red, 20 ml of 0.196 solution of bromothymol blue, 20 ml 
of 0.1% solution of phenolplithalein and 20 ml of 0.1% solution of 


thymolphthalein are mixe 


Colour ,., і А 
НЯЎ | е Ире 
Color ...... Yellow-orange Lemon yellow Yellow-green 
BH oa ig a ја 5.0 6.0 7.0 

бОНХ «2084 Green Blue-green Violet 

ВЫ we ea ae мо 8.0 9.0 10.0 


3. 70 mg of tropeolin 00, 100 mg of methyl orange, 80 m of methyl 
red, 400 mg of bromothymol blue, 500 mg of phenolphthalein and 
100 mg of alizarin yellow R are dissolved in 100 ml of 50% alcohol. 


Ми казана Orangered Deos Ойдо 
Colour ...... Yellow-orange  Orange-yellow | Yellow 
РН. 6.0 6.5 
Colour . . . 2... Green-yellow Green Green-blue 
ВМ 8 7.0 8.0 9.0 
Color. ..... Blue-violet Violet Red-violet 
H 9.5 10.0 12.0 


4. 100 mg of methyl red, 100 mg of bromothymol blue, 100 mg 
of a-naphtholphthalein, 100 mg of phenolphthalein and 100 mg of 
thymolphthalein are dissolved in 500 ml of 96% alcohol. 


Colour .. Red Orange Yellow Green-yellow 

РН. 4.0 5.0 2 7.0 

Colour Blue-green Blue-violet Red-violet 
Green Ё 10.0 11.0 e 


Ha... 80 
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Table 28 


Indieators Commonly Used in Complexonometry 


| 


No. Indicator Formula | 
MeL | 
1 |Acid Chrome OH OH 

Mur Se- Ра A 

cia ro- чу” 

me Black NaOsS -б»- NSN | | 

Specia Ж ДУ 

ЕТ 00; \_2 

Eriochro- Ж 

me Black ON 

T) 


* RE stands for rare-earth elements, lanthanoids. 


22 


Concentration 


Ions being 
determined * 


Conditions of 
determination 


Change in colour 


2 міні | -2222227- cq LE 


Mixture of 
цэгт 
wt. % 
and solid) 
sodium 
chloride 


А]3+ 


Ва?+ 


ВіЗ+ 
Ca?* 


Cd2*, Соз+, 
Mg?*, 
Zn?* 

Cr3+ 


рез», THY 


Ga3* 
Hg?* 


In?* 


Mn?* 


pH 7-8; back titra- 
tion with a zinc 
salt solution in the 
presence of pyridine 

pH 10; titration in 
the presence of 
magnesium comp- 
lexonate 

pH 9-10; back titra- 
tion with a zinc 
salt solution 

pH 10; addition 
of magnesium 
complexonate 

pH 10 


Alkaline medium; 
back titration with 
a manganese salt 
solution 

Back titration with 
a zinc salt solu- 
tion in the pre- 
sence of pyridine 

pH 6.5-9.5; back tit- 
ration with a zinc 
salt solution 

рН 9-10; addition 
of magnesium 
complexonate 

pH 8-10; in the pre- 
sence of potas- 
sium-sodium tar- 
trate 

pH 10; addition of 
hydroxylamine 


Wine red—blue 
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Мо. Indicator | Formula 


1 |Acid Chrome 

Black Spe- он 
cial (Chro- 
me Black No 
Special P 
ET 00; хи 
Erioch- 
rome 

Black T) 


A ааа. ор 


2 |Acid Chrome HO HO OH 


Blue K | мем 
жо? 
ки Мао / \/ хада 
Ма0:5 
ns Би" 
3 | Acid Chrome он OH NH; 
Dark | мек. | | 
базан гү “үх 
chrome 5 2 Ж 
green) * када мм шан 
хо, 
йа 
4 | Alizarin 5 . 26 (р. 184) 
Be ee Table 19, No. 26 (р. 


ааа NENNEN 
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Table 28 (continued) 


Conditions of 


Топз being 
determination 


Concentration | determined Change in colour 


Mixture of Ni?*, Pb2* | pH 10; back titra- | Wine red—blue 


indicator tion with a mag- 
(1 wt. %) nesium salt or a 
and solid zinc salt solution 
sodium тізе pH 10; back titra- 
chloride tion with a mag- 


nesium salt solu- 
tion or an addi- 
tion of magnesium 
complexonate 
уу pH 10; back titra- 
tion with a man- 
ganese salt solu- 


tion 
Aqueous solu- | Ca?* pH 12 Pink—gray-blue 
tion Mg?* pH 10-11; ammonia 

buffer 

Cd2*, Zn?* | pH 9-10; ammonia 
buffer 

Mn?* pH 10; ammonia 
buffer 

Pht pH 10; in the pre- 


sence of tartrate 


1  ---->->-->- 
0.5% aqueous | Са?“ pH > 12. Used in Brownish oran- 
solution mixture | with ge—green 
0.25% aqueous so- 
]ution of naphthol 
yellow in the ratio 
of 1:2 (hydro- 


ne II) 

Ga3* pH 3 Blue—pink 
mde lll ДВД рання ee 
0.05% aqueous} ТАУ, RE | pH 2.2-3.4 Pink—yellow 

solution 563+ pH 2 
А13+ рН 3.5-3.6; back tit-| Yellow—pink 


ration with a tho- 
rium nitrate solu- 
tion 


| 
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Мо. Indicator 


Formula 


5 | Arsenazo I 


6 | Benzidine 


See Table 49, No. 7 (p. 362) 


7 | Beryllon II 


ща o ai 
N/NZ 


8 | Вготоруго- 


gallol red, 
BPR 


гү” 
оше Br 
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Table 28 (continued) 


Ions being 


ditions of 
СОН Change іп colour 


Concentration determined determination 
— PulV 0.1-0.2M НСІ Violet—pink 
ThiV pH 1.6-3 
ІЛУ рН 1.7 
ВЕ рН 7 
Ca2+, Mg?* | pH 10 


196 solution in | А13%, Виз", 


glacial ace- Ее +, 
lic acid Сад“, 
SnlV, 
тиу 


Buffer solution: 500 g | Colourless—blue 

of ammonium ace- 
iate and 20 ml of 
glacial acetic acid 
in one litre. Addi- 
tion of Ре(СМ) 7 
and Ес(СХ) , and 
back titration with 
а zinc acetate so- 
lution 


и 


Blue—violet 
Blue-violet— 
violet-red 


pH 12-13.2 
pH 10 


0.02% aqueous | Ве?" 
solution Mg?* 
0.5% solution | Bi** 
in 50% al- 
cohol pb?* 
12+ 
Мот» саа» 
раз», ТІЗ?, 
Fe3*, 
In?*, Ga?* 


15—1845 


Mg?*, Mn?*| pH 10; ammonia 


Red—orange- 
yellow 

Blue-violet— 
red 

Blue—wine red 


pH 2-3; HNOs 
pH 5-6 


pH 9.3; ammonia 
buffer 
Blue—violet- 
buffer red 
Back titration with 
a lead salt or a bis- 
muth salt solution 


226 


Мо. Formula 


Indicator | 


9 | Calcein: see Fluorexone, No. 24 (p. 232) 


10 | Calces (Pat- OH HO 
ton-Reeder NS > 
уе; UN 2 
HHENN) № 0:5 <> N-N—( %-соон 
Z ON Уы 
NL % Ж” 


11 | Calcion 


12 | Саїсоп (Acid 
Alizarin 
Red V; 
Eriochro- 
me Red 
RE) 


HO OH 


mS 
У 
но N==n——/ Sf 


MU 


І І EN 
ror есен га?” 
! 1 ^ 
SAN маов/ ~ М возна -Н:О 
ед 
SO3Na 
БӨ Ana. NN Ре. 
О 
РЕ ыш че а зМа 
Г Ами % 
Mu = Қы 
fs 
х 
“воза 


INN" Е 


13 | Chalcone 
(Eriochro- 
me Blue- 
Black R; 
Erio R) 
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Table 28 (continued) 


Concentration | Tons: hon eei Change in colour 
Mixture of Ca?* pH 12-14 Wine red—blue 
indicator 
(1 wt. %) 
and solid 
sodium 
chloride 
2 Crimson—bril- 
= хам руна liant blue 
0.35% aqueous | Ca?* pH 13 ey ue 
solution g 
(40 ml) with 
the addition 
of 0.02% 
aqueous so- 
lution of 
methylene 
blue (10 ml), 
0.4% solu- 
tion of po- 
tassium salt 
(calculated 
on the basis 
of Ca?*) 
(5 ml) and 
Са?+ pH 14.5; NH3; Pink—blue 
ES pH 12.5-13; NaOH 
Cd?* pH 11.5; NH3 
Mg?*, Mn?*,| pH 10; ammonia 
7n2* buffer 
—— d 


15* 


228 


Мо. Indicator | Formula 
14 | Chromasurol М" m 
S (Erioch- 
romasurol НО, Y S + 0 
5; albe- | 
rone) HOOC/ N/ МУУ coon 
^Y Y 
“вон 


Chromogen Black Special ET 00: See Acid Chrome Black Spe- 


Rope мэт. 


16| Chromoxane сн; CH3 
Green GG но І І о 
`Q 2-2 
ноос/ М/о “ “соон 


Ж“ Н, 

| ) /e 3 

х мен ф-он 
~ \coou 
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Table 28 (continued) 


Ions being 


Concentration determined 


Conditions of 
determination 


Change in colour 


0.4% aqueous | А13+ 
solution 
Ca?* 


Cu?* 


pH 4; acetate buffer, 
80 °С 


pH 6-6.5; acetate 
buffer 
pH 8-10; МНз 


pH 2-3; chloroacetic- 
acetate buffer, 
60°С 

pH 11; МН: 

pH 11; NH; 

pH 8; pyridine+ 

NH3 
pH 4-3; HNO3 
pH 4; acetate buffer 


Violet—yellow-| 
orange 

Pale red-oran- 
ge—yellow 

Blue or blue- 
violet—green 

Violet—yellow 
or yellow- 
green 

Greenish blue— 
yellow-orange 


Dirty red—yel- 
low 
Blue-violet— 
yellow 
vile зубі 


Red-violet— 
orange 

Blue-violet— 
red-orange 


11 -------:- 


сіаї, Мо. 4 (р. 220) 


ELA, 


2 Mg?*, Сайн PH И 
2+ 
К+ 217 
TRY pH 4.8 
vo?* pH 4 


Red—green 
Red—orange 
Red—green 
Violet—red 
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2 
o 


Indicator | 


Formula 
17| 3, 3'-Dime- у 2% 
райе = ы. 
thidine Зи PW ues 15 Ж 
(DMN) ВМК 24 -мна 
нас” “Хен; 
18 | Diphenyl See Table 27, No. 8 (p. 217) 
carbazone 


D —— эб 


19| Dithizone See Table 49, No. 43 (p. 376) 


КҮЗ... 


20| Eriochrome Black Т: See Acid Chrome Black Special, No. 1 


21| Eriochrome 


a OH OH 
ue- | 
Black B MOS Svan c РУ 
УЛ 72 
<> ВРАТА 
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Table 28 (continued) 


Concentration дота пещ (навода о Change іп colour 
1% solution |7п?+ H 5; in the presence | Violet—colour- 
in glacial of Fe(CN)3- less 
acetic acid | А13+, Cd2*, | pH 5; back titration 
u?t, in the presence of 
Ni?*, Ее(СМ) 
Pd?* 
раа 


0.2% alcohol | Hg?* pH 1; НСІ-КСІ Blue-violet— 
colourless 


solution 
РЬ?+ pH 4.5-6.5; acetic- Red—colourless 
acetate buffer 


0.075% solu- | Cd?* pH 4.5; 50% alcohol Pink—yellow 
Zn?* pH 4-6; 5096 alcohol | Pink—blue, 


tion in ethyl 
alcohol or dimethyl ketone gem or yel- 
ow, depen- 
ding on pH 
Ni?* pH 4.5; 60% alcohol | Pink—yellow 
pb?* pH 4.1-5.4; 50% al- Pink—yellow 
cohol in the pre- 
sence of urotropi- 
ne buffer 
А13+ pH 4-5; 50% alcohol; 
back titration with 
a zinc salt solu- 
tion 
| 1. ———————=—== 
(р. 220) 
2320 d 
0.4% solution | Ca?*, 0488 | pH 11,5; NHo Red—blue 
in methanol! Mg?*, Zn?*| PH 10; ammonia Red—blue 
buffer 
ІЛУ 0.01-0.2M НСІ, hot | Blue—red 
solution 
zi 0.01-0.5M НСІ; 50% | Blue— red 
methanol, hot so- 
]ution 


NN RE нь 
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Мо. Indicator 


Formula | 


22| Eriochrome ж иа 
Red B 2 Фен 


S 
<< | 

Na03$ — = М-0- Р», 

“он ін 


У 
=/ 


23 | Eriochrome нас CH; 
Cyanine R HO. | о 
NÉS ПАЙ 


ноос/ М.х М coon 


| 
^Y /Бозн 
М 


== 


24| Fluorexone 


но, о о 
ИА 

(саїсвіп, нооснас 4 снэсоон 
fluorescein ИМАМ IA SN 
complexo- X- — Нас © CHa- 
ne) ноосн;с“ 4 /€00H  "eg,cooH 

| 

/ 


а у 
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Table 28 (continued) 


Ions being 


Concentration determined 


Conditions of 


determination Change in colour 


-- Ca?* 


Cu?* 


Mn?* 


Ni?* 
рЬ2+ 


Zn?* 


pH 10; ammonia Red—yellow 
buffer 

pH 2; chloroacetic Purple—yellow 
acid 

pH 4; acetate buffer Purple—green 

pH 8-10; ammonia Red—yellow 
buffer; ascorbic 
acid 

pH 4-6; acetate Purple—pale 
buffer yellow 

pH 10; ammonia Orange red— 
buffer; tartrate ен od 

pH 6.5; urotropine Red—yellow 


buffer 


E О -2---441----- 


0.4% aqueous | А13% 
solution 
түү 
Fe?* 
Th! V 


2% aqueous | Сай” 
Solution or 

Solid mixtu- | Ва2+, Sr?* 
те with 

KNO; in the 

ratio of Cu?* 
1:100 

Mn?* 


pH 5-6.3; acetate Yellow— violet 


buffer, back titra- 
tion with a zinc 


salt solution, 
70-80 *C 
pH 1.4; hot solution Pink—colour- 
less 
H 2-3; cloroacetic Violet—yellow 
acid-acetate, 60 °С ог green 


рН 2-2.5 Purple—pink 


pH > 12; KOH or | Fluorescence— 
NaOH blue or green 
pH 11.5; NHs ог | Fluorescence— 
pH 12.5; KOH pink, almost 
colourless 
pH 10-11; ammonia 
buffer 
Н 8-14; ammonia 


Р buffer -- NH9OH 


С 1 у —є—є— 
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No.| Indicator 


Formula 
25| Glycinthy- Нас СНз Нзс сНз 
mol blue p p^ 
(GTB) но ! 5 
“Ж” ДАЙ 


Й | y 
HOOCH,CHNH,C V М, у M Уснамиснасоон 
CH; 


SOsH 


Glyoxal-bis- 
hydro гү ын NN 
xyanil 
(ОВНА) ЊЕ У 


27 E n See Table 19, No. 34 (p. 186) 


р о а 
28 | Hydroxyhy- 


ото МУ И 
ink (hy- 

охуу по а он 
оо aS 
sulphoph- з 

tha oia) ( Y 


NU - 
29 | Magneson Na058, OH HO. 


=< 2^ 
>” = 75-4 но 
и. <? 
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Table 28 (continued) 


Со + Ions being Conditions of 
ncentration determined determination Change in colour 
о, А 
0.1% aqueous | Cu?* pH 5-6; urotropine | Blue—yellow 
solution buffer 
Zn?* pH 7.5; pyridine 
buffer 


— Ca2+ pH 13 (in the pre- Pink—yellow 
sence of KCN, the 
end point is more 
distinct) 
5 Мн ЗА, Пе c 1 = 
0.5% solution | А13% pH 6; back titration | Yellow-green— 
in 90% al- with an alumi-| pink 
cohol nium salt solution 
Bi?* pH 1-2; HNO3 Pink—pale yel- 
low 
THY pH 2 Orange—yellow 
zril pH 1-45 Pink—yellow 


Р NENNEN Р летне == 


0.1% aqueous | ТАУ, ВЕЗУ | pH 2.43; acetate Pink—yellow 
Solution buffer 


BL ВЕН eet 


0.01% solution | Mg?* pH 9.8-11.2 Red—blue 
in’ water or | Ca2*, Cd2* | pH 11.5; NHs 
acetone Ваз, 512+ | pH 12.5; (CoH5)2NH 


acetate buffer 
Ni?* pH 4; hot solution Red—orange 
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No.| Indicator | Formula 


| Metallphthalein: See Phthalein complexone, No. 39 (p. 242) 


31| Methylthy- Нзс СНз Нас СНз 
mol blue ГА а 
(МТВ) ны? 
^y Y^ 
ноосна снэсоон 
УХ Ио € 
HOOCH a CH3 | СНз Уснасоон 
зон 
[|| 
Хи 
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Table 28 (continued) 


Concentration 


Ions bein 
determine 


Conditions of 
determination 


Change in colour 


TORRENT E. 


Solid mixture 
of the indi- 
cator with 
KNO; in the 
ratio of 
1:100 


Ba?*, Sr?* 


Ca?* 
Ма?» 


Біз- 
С42+, Co?* 


Cu?* 


Fe? * 
Hg?* 


Іп3% 
Mn?* 


Pb?* 


RE 


Sn?* 


Zn?* 


zr У 


Ga3*, In?* 


pH 10-11; ammonia | Blue—gray 
buffer 
pH 12; NHa or NaOH 
pH 10-11.5; ammonia 
buffer 
pH 1-3; HNO3 Blue—yellow 
Н 5-6; urotropine 
buffer 
pH 12; МНз Blue—gray or 
colourless 
pH 11.5; МНз Blu -—colour- 
less or gray- 
green 
pH 4.5.6.5; urotro- Blue—yellow 
pine buffer 
pH 6; urotropine 


buffer 


pH 3-4; acetate buffer 
pH 6-6.5; urotropine 


buffer 
pH 11.5; NH; 
pH 6; urotropine 
buffer 


pH 12; МНз in the 
tart- 


presence of 
rate 

pH 6; urotropine 
buffer 


Blue—yellow 


Blue—gray 
Blue—yellow 


Blue—gray 


Blue—yellow 


H 2.2; HNOs 
pH 5.5-6; pyridine+ Blue—yellow 
acetate- F^ 
pH 6-6.5; urotropine Blue—yellow 
buffer 
pH 12; МНз Blue—gray 
Blue—red 


pH 12; chloroacetic 


acid, 90°C 
pH 4.5-6; acetate 
buffer 


Disappearance 
of fluores- 
cence 
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No.| Indicator Formula 


32| Morin: See Table 25, No. 25 (p. 211) 


33| Murexide HN—CO  OC—NH 


m e O Б 
34| Naphthol ON 
yellow №. 
№0—© %-ко, 
Ул, 
ь Z 
Ма0,8// 
35 Naphthyla- НО;5 
zoxine Ра | 
52200 
М ЭЭ N=N ^N \ 2 
он 


36 | PAN[1-(2-py- 


Tidylazo)- ЖА « 7 
thal 2 | N=n-< > 
а х % 2 
N A 
но 
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Table 28 (continued) 


Ions bein; Conditions of 


Conce: i 
nitration determine: determination Change in colour 


Ga3*, In3* | pH 4.5-6; acetate gc 


buffer погез- 
сепсе 
Mixture of the | Са?" pH > 12 Red—violet 
indicator Co?* pH 5; NH3 
(0.2 wt. 06) | Cut+ pH 7-8; NH3 | Orange—violet 
and solid | кізе рН 8.5-9.5; NH3 
sodium chlo-| Ag* ЕН 10-11.5; NHa Red—violet 
ride різ» да ов ої Yellow—violet 
кә (СМ + 
--NH,OH 


EL o ou о а uu 


Used in mixture with Acid Chrome Dark Green G (No. 3) 


А Аааа 


pH 3.5-6.5; acetate Yellow—red 


ака Cu?* 
buffer 
pH 9.3; ammonia Yellow-green— 
buffer pink 
Mn?* pH 6.7-7.0; acetate Yellow—red 
buffer 
Ni?* pH 5.5-6.5; acetate 
or pyridine buffer 
Pb?* H їз 6.5; acetate or 
pyridine buffer 
"C EE RR ү === 
0.1% solution | Bi3* pH 1-3; HNOs Red—yellow- 
green 


in ethanol 
or methanol 
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No.| Indicator Formula 
36| PAN [1-(2- aN 
оц | On ee 
20)-naph- І son 
thol-2] \ J- N=N в ті 
N Ж 
но 


м 


37| РАВ (4-(2- 
pyridyla- ФА их ЗЕ 
Z0)-resor- | je М-М- || 
cinol] b яв. 


241 


Table 28 (continued) 


У Ions bein| Conditions of 
Concentration доза пошо determination Change in colour 
0.1% solution | Cd?* pH 5-6; acetate Pink— yellow- 
in ethanol buffer green 
or methanol | Cu?* pH 3-5; acetate 


buffer, 70-80 °C 
pH 9-10; ammonia | Violet—yellow 


nia buffer 


buffer, 50 °C 
In3+ pH 2.3-2.5; acetate | Red—yellow 
buffer, hot solution 
Ni?* pH 4; 25% metha- | Violet-red— 
nol, 50-70 *C yellow 
ТЫУ pH 2-3.5; HNO3 Red—yellow 
Т13+ pH > 1.8; chloroace- 
tic acid, hot solu- 
tion 
Zn?* pH 4-6; acetate 
buffer 
АЈЗЕ, 
Ca?*, ) 
Co?*, 
Без», 
Hg?*, 
Сад», 
Mg?*, Back titration with 
Мп?+, | a cupric salt soļu- 
мо”, tion 
Ni?*, 
РЕ“, 
RE, 
UO?*, 
0.1% aqueous | Bi3* pH 1-2; НМОз Red—yellow 
Solution TI9* pH 1.7; hot solution 
In3+ pH 2.3-2.5; 60-70 °C 
На?» рН 3-6 Red—yellow- 
orange 
са?» рН 6-11.5; ammonia | Red—yellow 
ог urotropine buffer 
Cu?* pH 5; acetate 
buffer 
pH 6; urotropine Wine red—yel- 
buffer low or green 
pH 11.5; ammo- 


16—1845 
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No.| Indicator Formula 
37| PAR КФ ZW ж Jou 
pyridyl- Р 
а20)-геѕог- x ]- Мем — J 
cinol] N | 
он 


38| Patton-Reeder Dye: See Calces, No. 10 (p. 226) 
е 7 MN RR 


39 | Phthalein HOOCH,C CHCOOH 
complexo- NN N 4 
ne (metall- HOOCH,C7 | | \CH,COOH 
phthalein; °С СН, 
phthalein Ho. | 1 o 
purple; “УХ ж“ 
cresolph- ІСІ | | 
thalexone) нс” Че “Хан; 
А усоон 
NE 
/ 
алеје 
40 | Pyrocate- но он 
Chin violet HO | | о 
(pyrocate- “Ж ж 
chin sul- | | 
phophtha- ча“ 
lein) | 
ж. „80:1 


|| 
х 


---- 
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Table 28 (continued) 


Concentration | Wetermintd determioation Change in colour 
0.1% aqueous | Mn?* pH 9; ammonia Red—yellow 
solution buffer 
Ni?* pH 53 aestate buffer, | Red—yellow 
909 
pp?* pH 5-9.6; urotropine| Red—yellow 
or ammonia buffer 
RE and Y?* | pH 6; acetate buffer | Red—yellow 
Zn?* pH 5-11.5; urotropi- | Red—yellow 
ne or ammonia 
buffer 
(a) 0.59; aque- | Ba2*, Sr?* | pH 10.5-11; addition| (a) Red-violet— 
ous solu- of ethanol pale pink or 
tion colourless 
(b) mixture of | Ме?" pH 10-14; NHs; ad- | (b) Red—pale 
А g of dition of ethanol gray 
phthalein Ca2+ pH 10-44 
complexone, | С42+ pH 10; ammonia 
0.005 g of buffer + 30% of 
methyl red ethanol 
and 0.005 g 
ої diamine 
Breen in 
100 ml of 
Water 


РА ОО О ООН es 


0.1% aqueous 
Solution 


pH 2-3; HNO3 _ 
pH 10; ammonia 
buffer А 
pH 9.3; ammonia 
buffer В 
рН 8-9.3; аттопіа 
buffer 
pH 5.6.5; acetate 
buffer m 
pH 6-7; pyridine 
buffer и 
рН 9.3; ammonia 
buffer 


Blue—yellow 
Greenish blue— 
red-violet 


Blue—yellow 


Blue—red-vio- 
let 


һм 
16* 


944 


No. Indicator | Formula 
40 | Pyrocate- HO OH 
chin violet Ho. | ІШЕ 
Pere SAN ғ“ 
chin sul- | | 
(o! WANT V 
ein 
І 
А ,/803H 
NSZ 


Eom фай 


41 | Pyrogallol 
red OH OH 


| | 
ЖҮ, АУЫ 
NS Хей ““ 
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Table 28 (continued) 


оп: 
Concentration дона рее. Келе Change in colour 
0.1% aqueous | Fe?* pH 5-6; pyridine-ace- | Blue— 
solution tate Bier pum ellos: 
Сад“ рН 3-3.8; acetate Blue—yellow 
buffer 
In?* pH 5; acetate buffer, Blue—yellow 
hot solution й 
Mg?*, Zn?* | pH 10; ammonia Greenish blue— 
buffer red-violet 
Mn?* H 9.3; ammonia 
buffer -- NH;OH 
тыу pH 2.5-3.5; HNOs, | Red—yellow 
40 *C 
РЬ?+ рН 5.5; urotropine | Blue—yellow 
buffer 
А13+, \ 
Fe?*, 
Ga?*, Back titration with 
Inst, a cupric or bismuth 
Pd?*, salt solution 
ТЫУ, 
Тіз» 
въ” pH 5; back titration 


with a zinc salt 
solution, 70-80°С 


T RE RE NEL дас 


0.05% solution | В13+ 
in 20% etha- 
no. 


pH 2-3; HNO3 Red—orange- 
yellow 
Co2*, Ni2* | pH 9.3; ammonia Blue—wine red 
buffer 
Pb?* pH 5-6; acetate Violet—red 
buffer 
Cu?*, 
Fe3*, Back titration with 
Са“, а lead salt or a 
1035, pismuth salt solu- 
pd?*, tion 
тыу 
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No.| Indicator Formula 


42| SPADNS үн н 


ЛА N=N— Фа 5ОҙМа 


Мао“ АА Ма 
ПО E А 


43 | Sulpharsa- 


N-N—NH TUN. 
Sene (plu- | 
mbone) НзОзАѕ, ^N di О 
„ҮҮ 
ко, М —N 
44 | Sulph 
ulphonazo Нор, АА pos 
[| | 20 
N= ҰҒУ 
"zd ОН NH, 


< он он NH, 


ara ЛА 
HO” “У Увозн 


45 | Sulphosali- 
cylie acid HOS. (X усоон 
4 Non 
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Table 28 (continued) 


Conditions of 


solution 


Concentration lone Denm determination Change in colour 
0.4% aqueous | Zr! pH 1.5-2.5; HNO; | Red-pink— 
solution К orange-red 
0.02% aqueous | Thi" pH 2.5-3.5; НМОз | Violet-blue— 
purple-red 


ДА ПО оо ПНЯ РР 


0.05% aqueous| Pb?* 
solution with 
an addition 
of 1-2 drops 
of 5% ammo- | Zn?* 
nia solution | 


0.02% aqueous | Sc?* 
solution 
In3* 


5% aqueous | Без“ 


Solution 


Aqueous solu- | Bi?* 


tion 


Orange-pink— 


pH 9.8-10 in the 
lemon yellow 


presence of tarta- 
ric acid and am- 
monia 

pH 9.3-9.6 in the | ditto 
presence of tarta- 
ric acid and am- 
monia 


Blue—violet- 
pink 

Blue-violet— 
violet-pink 


pH 5 


pH 2-3; acetate bu- | Red—yellow 
ffer, hot solution 


pH 4.5-2.0; HNO3 Yellow—colour- 
or НСО, less 


ней 
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No.| Indicator Formula 
47| Thoron See "able 49, No. 93 (p. 396) 
(thorin, 
APANS) 
к= = — 
48| Thymolph- нооснгс, | снгсоон 
thalexone N 
нооснас/ 4 | ~сносоон 
На нес 
нс сн; 
Раз 
но, (сн HO Ди 
| нс CHs | | 
нас/ VAN Фен 
NF 
1 
vor 
| { 
eee | 
49| Thyron OH 
| 
4 you 
нози З “озн 


50 | Variamine 
Віше В 
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Table 28 (continued) 


Concentration | üettemined зорового ої Change in colour 
Aqueous solu- | Bi3+ pH 2-3; HNOs Red— yellow 

tion тыў pH 1-3; HNOs Violet—yellow 
ШУ рН 1-1.8; 30°C Red-orange— 


orange-yellow 


0.5% aqueous | Ва“, Sr?* | pH 10-11; NaOH or | Blue—gray ог 
colourless 


Solution or NH3 
solid mixtu- | Ca?* pH 10.5-12; NaOH 
re with or NH3 
КМО, in the | Mn?* pH 10-11; МНз, Blue—colour- 
ри ої NaOH less 
: 100 


с | le 


2% aqueous 34 H 2-3; acetate bu- Blue—colour- 
solution " | ffer, hot solution less 


КЕНИИ .1.--- — 


Blue violet— 


1% ^ 
б цпеопв Ее3+ pH 1.7-3 я vil t dius 
2 2| рн 5; in Ше рге | По " 
Cd?*, Zn?* | P sence of traces of less 
Fe(CN)i- and 
ве(СК) 


34, рре+, | Back titration with 
gt ud а zinc salt solu- 


tion 


7534 
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Мо | Indicator | 


Formula 


51| Xylenol 
orange 


em ПИ Е 


52| Zincon 


HOOCH;C,. CH,COOH 
HOOCH,C 


= м 
лж. NS сн,соон 


на, а 9 
ААЛА 
| 1 
o 
х 


/w/C00H но, д 


Aw HN/ “ “зон 
ЕШ! 
4 
%/ 


НЬ оо 07 22-70 
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Table 28 (continued) 


Ions being 


Conditions of 
Change in colour 


Concentration determined determination 
0.5% solution | В13+ pH 1-3; HNO3 Red—yellow 
in ethanol | ту pH 1.7-3.5; HNO3 
zi HNOs; ам, 90°C 
Sc3* pH 2.2-5 
In?* pH 3-3.5; acetate 
puffer, hot solution 
Hg?*, TI3* | pH 4-5; acetate bu- 
ffer 
саг», Fe?* | рН 5-6; urotropine 
buffer 
Co?* pH 5-6; urotropine Red-violet— 
puffer, 80 °C yellow 
ВЕЗ+ pH 5-6; urotropine Red—yellow 
buffer, hot solu- 
tion 
Pb?* pH 5; acetate buffer 
or pH 6; urotro- 
pine buffer 
217+ рН 5-6; acetate bu- 
Нег; рН 7; urotro- 
pine buffer 
Fest H 1.5; in the pre- Blue-violet— 
sence ої Fe?*, CO yellow 
atmosphere, 
А13+, \ 
Fest, 
Gast, 
Ni?*, Back titration with 
Pd?*, a thorium (IV) salt 
би, solution 
Ul", 


H 9-10; back titra- 


0.130 в of the | Ca2*, Gel | P : j 
2+ tion with а zinc 


indicatorand| Co 


2 ml of 4M 2+ 
NaOH solu- Геза, 
tion in n?*, 
100 ml of Mn?*, 
water Pb2+ 
Zn?* 


salt solution 


pH 9-40; ammonia | Blue—yellow 


buffer 


de. ПИ ЕЕЕ 
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Табіє 30 


Preparation of Buffer Solutions 
(pH ranging from 1.10 to 12.90; : = 20°C) 


Stock solutions 


хашир No. 1: hydrochloric acid, 0.1N. 

olution No. 2: glycocoll NH,CH,COOH (aminoacetic acid, glycin), 
Q.1N (7.507 g of glycocoll + 5.85 g oi NaCl in 
one litre). 

potassium hydrophthalate, KHC,H,0, 0.2M 
(40.846 g in one litre). 

sodium citrate, 0.1 М (21.014 g of Н,С,Н,0,-Н,04- 
8 | + 200 ml of 4N NaOH solution in one litre). 
olution No. caustic soda, 0.1. 


Solution No. 3 
4 

Solution No. В potassium A hodo phosphate, 4A5M (9.073 g of 
T 
8 


Solution No. 


KH,PO, in one litre). 


Solution No. sodium hydrophosphate, 1/15 (11.866 g of 


Solution No. 


Chemically pure sodium chloride is recrys 1 
at n temperature of 120?C; chemically pure boric acid is recrystallized 
PS out of boiling water and dried at a temperature of not over 
ШС chemically pure potassium dehydrophosp ate is recrystallized 
Twice and dried at a temperature of 410-120 ?C; chemi 
hydrophosphate is recrystallized twice (during 
ion, the temperature of the solution must not be 
ped with water and dried for two days in a thermostat а 
of 36°C; chemically pure citric acid is recrystallized twi 
the last crystallization, the temperature must not be higher than 
60°C); potassium hydrophthalate is recrystallized twice and dried 


at a temperature of 110-120 *C. 


A. Buffer Solutions with pH 1.10-3.50 (HCI-NH;CH;COOH) 
ution No. 2, see above) is 


b Every given ariount of the solution (sol 
rought up to 100 ml with solution No. 1 (see above) 


11| 57| 66] 1.5 | 8.4 | 9-3 |10.2 11.4 |12.0 [42.8 |13.7 
2 44.6 |15.4 | 16.2 |17.0 47.8 | 18.6 (19.4 |20.2 21.0 121.8 
3 12216 |23.2 |23.9 | 24.5 25.2 |25.8 | 26.4 | 27.0 27.7 |28.3 
4 |280 |29.4 | 30.0 |30.5 131.1 31.6 | 32.0 |32.5 | 32.9 133.4 
5 |338 | 34.2 | 34.6 |35.0 | 38-4 35.8 | 36.2 |36.7 |37.1 |37.6 
6 | 38.0 |38.4 | 38.7 | 39.1 39.4 | 39.8 140.2 40.6 140.9 |41.3 
т ја 4244 (42.4 [42.8 149.1 43.5 |43.9 | 44.2 |44.6 | 44.9 
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46.7 |47.0 |47.4 |47,8 | 48.1 
50.1 |50.4 7 |51.0 |51.3 


50 
53.1 |53.4 |53.7 |54.0 | 54.3 
55.9 |56.2 |56.5 |56.7 |57.0 
58.7 |59.0 |59,3 | 59.5 159.8 
61.7 | 62.0 | 62.3 | 62.6 | 63.0 
64.8 | 65.1 | 65.4 | 65.7 | 66.0 
67.8 |68,1 | 68.4 | 68.7 | 69.0 
70.8 |71,1 | 74.4 | 71.8 | 72.4 
74.1 | 74.4 | 74.7 | 75.0 | 75.4 
77.3 | 77.6 | 77.9 | 78.2 | 78.6 
80.4 | 80.7 | 81.0 | 84.3 | 81.5 


83.2 | 83.5 | 83.8 | 84.0 | 84.3 
85.8 | 86.0 | 86.2 | 86.4 | 86.7 
88.0 | 88.2 | 88.4 | 88.6 | 88.8 
89.9 | 90.1 |90.3 | 90.5 | 90.6 
91.6 | 91.8 | 91.9 |92.1 | 92.2 


DORRAN a5 


FOUNOSWOUA 
късо О сл WONMWWWOWR DU 


со со 000000 onun 
сос 


оо | Фр бода сусли~ соко осо 


B. Buffer Solutions with РН 1.10-4.96 (НС1-Ман,С,Н,01) 


, Every given amount of the solution (solution No. 4, see p. 253) 
is brought up to 100 ml with solution (бі: 1 (ibid) ! 


21,58 | 56 | 6.4] ти | ов 8.4] 90| об [10.1 | 10.6 
3 3 ил 12.1 [12.5 |13.0 |13:5 | 14:0 11455 | 14.9 15.4 
21192 [16.2 [16-6 | 18-9 |1723 |17:6 | 17:9 |1823 | 18.6 19.9 
51223 [19.6 19-9 | 20.2 120:5 120:8 |241 |242 | 21:6 20 
8 24 8 122.4 | 22-2 | 22-9 |23:2 (23:4 |23:6 |9229 [24.1 p 
7 268 126: |25.0 | 25-2 | 25-4 |256 |258 | 26.0 [26.1 | 26-3 
в 28/2 28:3 126.9 | 22-0 (27-2 |274 | 27-6 [27.7 | 27.9 | 28-0 
9 |29:5 | 28-3 128.5 | 28-6 |28:8 |28:9 |29:0 |29.1 | 29.3 22% 
5 [29.6 129.7 |29.9 130:0 | 30.1 | 30:2 [30.3 | 30.4 | 30 

2.0 |30.6 [30.7 |30.8 |31 0 25 
7 130.8 [31.0 | 34.4 [31.2 | 31.3 | 31.4 | 31.5 |31. 

і 8): [31-8 [31:9 [319 |32:0 |32:1 [32:2 |32:3 | 324 52. 
3136 |32.7 |32.8 32:9 |3320 |331 (33.2 | 33.3 | 33.4 ын 
4 1345 33.7 |33.8 [33.8 | 33.9 134:0 | 34.1 | 34.2 | 34.3 | 34- 
9 [94.6 [34.7 [34.8 | 34:9 [35:0 | 35.1 | 35.2 | 35.2 | 39-3 
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Table 30 (continued) 


рн | 0 1 | 2 | 3 n 5 | 6 1 8 9 
5 |35.4 |35.5 | 35.6 | 35.7 35.8 | 35.9 | 36.0 | 36.1 | 36.2 |36.3 
6 364 |365 |36.6 | 36.7 |36:8 | 36.9 |37.0 |37.1 | 37.1 |37.2 
7 |373 | 37.4 (37.5 | 37.6 |37.7 |37.8 | 37.9 | 38.0 (38.1 138.2 
8 [383 | 38.4 | 38.5 | 38.6 | 38.7 | 38.8 | 38.9 | 39.0 139.1 | 39.2 
9 393 |39.4 | 39.5 | 39.6 | 39.7 |39.8 | 39.9 | 40.0 |40.1 |40.2 

3.0 40.3 | 40.4 | 40.5 | 40.7 140.8 |40.9 |41.0 | 41.1 |41.3 |41.4 
4 45 1416 | 44.7 | 44.8 | 41.9 |42.0 [42.1 142.3 | 42.4 142.6 
2 |97 (428 | 42.9 | 43.1 | 43.2 | 43.3 |43.4 |43.6 | 48.7 | 43.9 
3 Мао |444 | 44.3 | 44.4 | 44.6 |44.7 | 44.8 145.0 | 45.1 | 5.3 
% Ива |455 | 25.7 |458 | 46.0 | 46.4 |46.2 | 46.4 | 46.5 | 46.7 
5 Ива 47:0 | 47.4 | 47.3 | 47.4 | 47.6 | 47.8 | 47.9 | 48.1 | 48.2 
6 Ива |48:6 | 48.8 | 48.9 |49:1 | 49-3 |49.5 149.6 | 49.8 | 49.9 
т 50.1 1503 | 50:5 | 50.6 |50:8 |51.0 | 51.2 151.4 151.5 |51.7 
8 м9 |521 | 52.3 |52.5 | 52.7 | 52.9 |53.1 |53.3 |53.4 |53.6 
9 |53'8 [54:0 | 54.2 | 54.5 (54,7 | 54.9 | 55.4 |55.3 |55.6 55.8 

4.0 |56.0 | 56.3 | 56.5 |56.8 |57.0 |57.3 |57.5 |57.8 58.0 |58.3 
4 ВБ | 8877 | 59.0 |59.2 | 59.5 |59.7 |60.0 | 60.3 | 60.5 60.8 
2 ил ага 161.7 | 62.0 | 62.3 | 62.6 | 62.9 |63.3 | 63.6 64.0 
3123167 [65.1 | 65.4 | 65.7 |66.0 | 86.4 |66.8 | 67.4 67.5 
2 |6729 |68:3 | 68.7 |69:0 |69.4 | 69.8 | 70.2 |70.6 714 |71.5 
5 7159 (72:4 | 12:9 | 73.4 | 73-9 [74-4 | 74-9 (75.4 75.9 | 76.4 
6 [76:9 177.4 | 8.0 | 78.5 | 79.4 | 79.6 180.1 [80.6 81.2 181.7 
71822 |828 | 83.3 |83.9 | 84.4 |85.0 |85.6 186.2 86.6 |87.4 
8 880 188.7 |89.4 |90.0 (90.7 |91.4 | 92.2 193.1 93.9 |94.8 
9 1956 |963 | 97.1 |97.8 | 98.5 | 99.3 | 100.0 


‚ее Р MR гах шиг сн сн но 


C. Buffer Solutions with pH 2.20-3.80 (HCI-KHCsH,0) 


50.0 ml {оп No. 3 (вее p. 253) is added to every given amount 
of the Дай шша i 1 Tid), and the amount of the mixture 
is brought up to 200 ml with water 


PH | o 


2.2 |93.20| 92.50] 91.80] 91.10] 90.40] 89.70] 89-00 88.30| 87.60| 86.90 
3 86:20, 85:50 84:80 84 10| 83:40] 82.70] 82-00) 81-39 80.60 79.90 
4 [79.20] 78:54 77.88) 77.22, 76.56] 75-90 75.24] 74.58 73.92) 73.28 
5 (72:60 71 341 71.28 70.62, 69.96] 69.30] 68.64 67.98 57-32 60.0 
6 | 66.00] 65.34] 64.68, 64.021 63.36] 62.70 62.04 61.38 60.12,00.00 
7 | 59-40] 58.76] 58.12] 57.48] 56-84 56.20 55.56] 54.92] 54.28] 53. 
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Table 30 (continued) 
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D. Bufler Solutions with pH 4.00-6.20 (ХаОН-КНС,Н,0,) 

50.0 ml of solution No. 3 (see p. 253) is added to every given ата 
ОЁ the solution (solution No. 5, ibid), and the amount of the mixtu 
is brought up to 200 ml with water 


pH | 0 1 2 3 4 5 | 6 7 8 
4-9 | 040144 144 4.80] 2.12] 544 5. 3.12) 3.44) 3-78 

410. 4.44. 4.76] 5.10] 5:42) 516 6.08| 6.42) 6.74] 7 
7-40) 7-74| 8.08] 8:42) 8:78) 9:10 9.86] 10. 58 
11.00) 11.38] 11:76] 12:14] 12154 12.94] 13:34] 13:74 14.16 ud 
15.00 15.42 15:84] 16.26] 16:08 17.10] 17.54] 17.98] 18.42 du 
19.30 19.76) 20:24] 20:72] 21 99 21.72] 22:22] 2274| 23.20 ВЪН 
24.30] 24.84 25.38] 2592| 96 46 27.00| 27.54] 28.08] 28.62 21524 
29.70|30.26| 30:82) 31738134704 32.50] 33.08] 33:66) 34.24 94,55 
35.40 35.98] 36:56 3714| 37:74 38.34 38.94] 39.54| 40.16 40.78 

41.40] 42.04 42.68] 43: 39 43.96] 44.60] 45.22| 25 84 46.46] 47. 


1 
2 

3 

4 

5 

б 

7 

8 

9 

0 [47-70 48-321 48.4 40.58 50.48] 50.80 .42] 52,04] 52.66 53. 
3 [89.90 54-50] 55-10] 5570 56:30] 50-80 57:50 88 16] 58:70, 59.30 
2 59.00 60.50) 61-10] 61:70 20-30 

4 
5 
6 
7 
8 
9 
0 
1 
2 


:28| 62.86] 63.44 64.02] 64.58 40 
65.70] 66.241 66.78] 67:32] 67:84 68.36] 68.88] 69.40] 69.90] 70. 
70.90 71.38] 71.86] 72:34 72:52] 68.36) 68.88 75.14 


4 . . ‘ 32 
15.60] 76.04 76-46] 76.88] 77:30 77.72) 78.12] 78.52, 78.92 79. 
79.70] 80.08] 80 44 Да 


: 78 
80.80] 81:14] 81 :82| 82. 14] 82.46] 82. 
83.10) 83.40] 83.70 88/84 -82/8 . 


88:60 88.50 86-84) 87:10 87-36 54-88 85.16 85. + 
88.60 88.84) 89-08] 89-32] 89:56 84:50 87 :24| 90.46] 90.68 


; 62 
10-90 94.10] 91.30) 91. 50 94701 gt ор 2.08 92.26] 92.44] 92. 
92.80 92.96] 9310 93:24 01:70 8 : 


93-48] 93.60, 93.70] 93.80, 93-9 


257 


Table 30 (continued) 


2 
- = — т 
= DLL II ME T IT je 55 EE зе 
8 ч sssuusssss dsqusst| Є | "do Заачалеан 
Ка ял аад за шешш 8 OO oder 
HIM ENE ИЕ А 
У 0 DRDMROAYHOR 
~ е Ај d сав ча ува © RANMA су - Nr. SOSDNDOWM 
В. = обюоцевезее «Ірчик | ~ ~ = | M399 ОНО со Gin er 
= шу IAT со со со OD SH SH ни SS N & = ФФ жж = са са со ~ и ~ 
© б A ENMON орто Ва 
e ix ШЫТ со DON 5 = со чи че? Сб мом со ср ~ му мо 
а. ©  обсбобс обеми а exiguo АЕ ое ся 
ш аб TONNAN wr Bed ци 3 С) a ос тое еа очна 
5.5 ea нз --- 
ASS] o |2 осоиши юхамоюо | 5 55 зе еззаззає 
ms > сасосрафце uduuooc| 89 = kar а ОЧЕ Ка А СО GIC) el 
6 өз т ©9163 95 ст NECI HSS Si ~ чо ФФ = = ~ еа со чао ~ 
а. T — M ——À — 
2 -5'| = || 2382535955 меччеке В Хо өс завезаве 
секое о шејк | © = E EE Rl c ОГЧ 
2 28 -саддвввв зэл Ч = sz Фе BANA 
— Se И 3 
2 35 5 а |— 
о 5.8 65020 0300 40 с2е сїососошс |2 BS он mog 
газ + [| | SSS рала MEOR = заваа 
$ 25 І OINAS oic 233 с че 158885898 
d ad MAAN со сос SERS | 5 22 Фе -Ч-аосозаосо ос 
qa шинээ з ФО |——| = 
42 5 из 00 сос. MOI co ~“ де 
ша њ ју SESS AM ш wem iso a LO Sheenrson 
Rum | юу х ло реа | 25 e ros erar Rep o e s ЫЫ 
ER NN BEGGS | Bos Фе ---чожзожко 
2 Е 
Е а ЗЕ = 
= Ба © со соби чн иу 00 с» OOMOO їз 
es | | “узара ооз nuns ЕСІН- 28 55399354 
Е БЕН | БЕЕК = за в үлэ ықы cU ын 
8 ЕЕ 5 e SINT S SEG SC И 6 ве оо сочине 
с 
е за СО Фор q(Q-isrosw 8 52 
ЯВ - | | замчемчовоом~ o-oros ~ | 8 SM @з@змэг-сзсзсаиэ© 
3 бо І чомахои запао | 3 я” ~ |58 58458865852 
3 82 СЧ 6100 съ со изо | 5 Ба ФО оччяюююфоюео 
о = _—— - | 
нъ? | е || Зсеениеежа wowonno | й Ба зв өз $889 
Е ба DOSSHNSSSS 9993995 | е во зе вани 
STF |, e 
8 оғы = од 
ааз > O-wowusortoo OW З Дэ 
› © са со indo 
5 Й а Не 
< Я ош 
ы 4 = Жо Жж 
ы да 


U— 1845 


258 


Table 30 (continued) 
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Every given amount of the solution (solution No. 8, p. 259) 19 


brought up to 100 ml with solution No. 1 (ibid) 
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б. Buffer Solutions with pH 7.71-9.23 (Na;B,0;-HCI) 
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Н. Buffer Solutions with pH 9.23-11.02 (Na3B,O;-NaOH) 


Every given amount of the solution (solution No. 9, p. 253) is 


brought up to 100 ml with solution No. 8 (ibid) 
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Table 30 (continued) 
I. Buffer Solutions with pH 8.53-12.90 (NH,CH,COOH-NaOH) 


Every given amount of the solution (solution No. 5, p. 253) is 
brought up to 100 ml with solution No.'2 (1619) 


pH 0 1 2 3 4 5 6 1 8 9 
85| — | — | — | 5.00| 5.44] 5.22) 5.33] 5.44] 5.56| 5.68 
6 | 5.80! 5.92) 6.04| 6.10| 6.28| 6.41| 6.54| 6:68| 6.82| 6.96 
7| 7.10, 7.24| 7.38| 7.52] 7.66| 7.81 7.96] 8.12| 8.28| 8.44 
8 | 8.60| 8.77 8.94| 9.12| 9.30] 9.48| 9.66| 9.84|10.02| 10.21 
9 110.4 110.6 10.8 | 11.0 |11.2 |11.4 | 11.6 | 11.8 | 12.0 | 12.2 
9.0 12.4 |12.6 |12.8 |13.0 143.2 113.4 113.6 |13.8 | 14.0 (14.3 
1 14.6 |14.8 |15.1 145.3 |15.6 |15 8 |16.0 (16.3 | 16.5 | 16.8 
2 17.0 17.2 |17.4 |17.6 |17.9 |18.2 |18.5 | 18.8 | 19 4 | 19.4 
3 | 19.7 |19,9 |20,1 |20.3 |20:5 |20.8 |21.1 |2124 | 21.7 |22.0 
4 |22.3 |22,5 |22.8 |23.1 |23.4 |23.7 | 24.0 |24.3 (24 6 | 24.9 
5 125.2 125.4 |25.6 |25.9 |26.2 |26.5 | 26.8 | 97.1 |274 | 27.7 
6 |28.0 |28.3 128.6 |28.9 |29:2 |29:5 | 29:8 | 30.1 |304 | 30.7 
7131.0 |31.3 131.6 |31.9 | 32.2 | 32.5 | 32.8 | 33 4 | 33.4 | 33.6 
8 | 33.8 |34.1 134.4 |34.7 |35.0 |3522 | 35.4 |356 | 35 8 | 36.0 
9 | 36.2 | 36.5 136.7 | 36.9 |37.1 |37.3 | 37.5 | 37.7 | 37 9 |38.1 
10.0 |38.3 |38.5 |38.7 |38.9 |39.1 |39.3 40.05 
1 140.2 140.4 | 40.55] 40.7 | 40:9 | 41:05 23 d 21:55 41.15 
2 [41.9 |42.05 42.2 142.4 | 42.55 42.7 | 42 851 43.0 | 43.2 | 43.35 
3 |43.5 | 43.65) 43.75] 43.9 144.0 |44 151443 | 44 4 | 44 55| 44.7 
4 144.8 | 44.9 145.0 | 45.1 145.2 |45.3 | 45.4 |455 |456 | 45.7 
5 | 45.8 |45.9 146,0 | 46.05) 46.15] 46.25 46 35/ 46 45| 46 5 | 46.6 
6 |46.7 | 46.75) 46.851 46.9 | 47.0 |47.05| 47 4 | 47.2 | 41.25| 47.35 
т ата | 47 45) 47.5 | 41.6 (ат бој 41.7 | аа 1541 8 |479 (47.95 
8 148.0 | 48.05) 48.1 | 48.15| 48.2 | 48.25 | 48.3 | 48.35 48.4 | 48.45 
9 | 48.5 | 48.55) 48.6 |48.6 | 48.65] 48.7 | 48 75 48.8 | 48.8 | 48.85 
11.0 148.9 |48.95| 49.0 |49.05 49.1 | 49.45 49 .25| 49.3 
1 | 49.35) 49.4 | 49.45] 49.5 | 49 55| 49.6 49.6 49:65 49.7 | 49.75 
2 |49.8 | 49.85] 40.9 | 49.9 | 49.95] 50.0 | 50:05 50.1 | 50.1 | 50.15 
3 50.2 | 50.25) 50.3 |50.3 |50.35|50.4 | 50 45/50 5 | 50.5 | 50-55 
: 50.6 | 50.65] 50.7 50.7 | 50.75 50.8 | 50.85 50.9 | 50.9 | 50-95 
| 51.0 | 51.05] 54.1 (51.4 [51.15] 51.2 | 54 25154 3 | 51 3 |51.35 
51.4 151.45| 51.5 |51.55/51.6 | 547651 51 15| 51.8 | 51,85, 51.9 
i 51.95] 52.0 |52,1 |52.15|52.2 | 52,25] 52 35] 52.4 | 52.45| 52.55 
8 52.6 152.7 | 52..75| 52.85) 52.9 (53.0 | 53.1 |53 15 53.25, 53.3 
53.4 |53.5 | 53.6 | 53.7 |53.8 |53:9 |540 54.1 |54,2 |54 
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Table 30 (continued) 


0-100 w nve © 


7 


54.45] 54.6 


55.8 
57.4 
59.4 
61.8 
65.4 
70.0 
75.0 
81.0 
90.0 


55.95 
57.6 
59.65 
62.2 
65.9 
70.5 
75.6 


81.6 


5: 1 
57.8 
59,9 
62.5 
66.3 
71.0 
76.2 
82.3 


56.3 
58.0 
60.1 
62.9 
66.8 
71.5 
76.8 
83.1 


56.45| 56.6 
58.2 |58.4 
60.35] 60.6 


63.2 
67.2 
72.0 
77.4 
84.0 


63.6 
67.7 
72.5 
78.0 
84.9 
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Table 31 


Acetic-Acetate Buffer Solutions 


To prepare a buffer solution of the required pH value, the given 
amount ої 1N acetic acid solution is measured, 50 ml of 1М caustic 


soda solution is added to it, and the mixture is brought up to 500 ml 
with distilled water. 


Acetic Acetic Acetic 
pH acid, 1N, pH acid, 1N, pH acid, 1N, 
ml ті ті 
[ 
3.8 421.5 4.67 100.0 5.5 57.4 
3.9 345.1 4.7 96.8 5.6 55.9 
4.0 284.4 4.8 87.2 5.7 54.7 
4.1 236.2 4.9 79.5 5.8 53.7 
4.2, 197.9 5.0 73.4 5.9 53.0 
4.3 167.4 54 68.6 6.0 52.3 
4.4 143.3 5.2 64.8 6.1 51.9 
4.5 124.1 5.3 61.7 6.2 51.5 
4.6 108.9 5.4 59.3 6.3 51.2 
| 
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Table 32 


Universal Buffer Mixture 


A mixture of phosphoric, acetic and boric acids (0.04 M, respectiv- 
ely) is prepared. To obtain a buffer solution of the required pH value, 
tlie given amount of 0.2N NaOH solution is poured into 100 ml of the 


mixture. 


= E E 5 

E = 5 21 

ЕЕ a ŽE я ŽE E ZE 4 
0 1.81 | 25.0 4.10| 50.0 6.80 | 75.0 9.62 
2.5 11389 | 275 | 4.35 | 52.5 | 7.00] 77.5 | 9.91 
5.0 198 | 30.0 | 4.56| 55.0 | 7.241 80.0 | 10.38 
7.5 209| 325 | 4.78 | 57.5 | 7.94| 82.5 | 10.88 
10.0 2191 | 35.0 | 5.02 | 60.0 | 7.96 | 85.0 | 11.20 
12.5 2:36 | 37.5 | 5.33| 62.5 | 8.36 | 87.5 | 11.40 
15.0 2.56 | 40.0 | 5.72 | 65.0 | 8.69 90.0 | 11.58 
17.5 287| 42.5 | 6.09| 67.5 | 8.95 | 92.5 | 11.70 
20.0 3:9| 45.0 | 6.37 | 70.0 | 9.15 95.0 | 11.82 
22.5 3.18 | 475 | 6.599| 72.5 | 9.37 | 100.0 | 11.98 
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Table 33 


Buffer Solutions from Individual Substances 


Substance | pH 


Saturated potassium  hydrotartrate solution 
(-0.025М) КНС,Н,О, (molecular weight: 
188.183) 3 ( 

Saturated piperazine phosphate* solution 6 
(-0.065М) C,H,,N,;HPO,-H;O (molecular 

weight: 202.148) 6.34 (1890) 
0.05M sodium tetraborate solution Ма,В,0, x 9 ( 
X 10Н,0 (molecular weight: 381.37) 9 ( 


ж Piperazine phosphate is prepared by mixing, at room temperature, 
equimolecular quanti ies of piperazine and phosphoric acid with the subse- 
quent crystallization of separated white lamellar crystals. 
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Table 34 


Determination of Electrode Potentials 


For the reaction 
Ment + пе == Мед, 
the mathematical expression of the potential value of the metallic 
electrode immersed into a solution containing its ions is determined 
by the formula: М 
RT 


E = Ко «раз 
ме" умео ^ Me" */Meo ! nF 


In аме" 
For an oxidation-reduction reaction with the participation 
hydrogen ions Р p Р 


а Ox.-- m НҮ-рпез b Red. + => но 


ШЫ potential value of an electrode from platinum or other noble 
poti immersed into a solution of a mixture of oxidized and reduced 
orms of a given compound is determined by the formula: 


a 
ЯҒ... док, 
Eoy joa, = Os (ned. үр Л 5 
"Red. 
8 If hydrogen ions do not eg! ee in the given reaction, the 
Xpression assumes the following form: 


т 
аң» 


а 
бох. 


RT 
Eos red. ла. HRF 


In 
b 
"Red. 
In all these formulas 

E 


electrode potential 
constant value which is characteristic of 


| 


E? = 
the given reaction (standard electrode poten- 
tial) 
R — gas constant 
T — absolute temperature 
п = number of electrons participating in the 


reaction 
р = Faraday's constant (96 500 coulombs) 


activities of the components participating 
in the reaction | 

a, b, m — stoichiometric coefficients of the compon- 
onts | ^to commo in the reaction. 


In going over from natural to common logarithms, we obtain 
(When п = 1) 


а 
Ment, до; Фред, @н+— 


ай 
Ох. 

Eos теа, = Әу јвед, 8 108 afi» 
Red. 
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Table 34 (continued) 


The values of 0, equal to 0.0591 + 0.0002 (г == a 6); 4 given 
in Table 34,4, for temperatures ranging from 0°C to Ч с 
When аох., аңса. and ан» or амепі are equal to unity 


Е = ко 


і 5 ctrode potential. 
In accepted usage, E? is called the standard electrod Жа 
һе oxidatlon-reduetion System is represented as a reduction reaction 


Ох. + пе — Red. or Men* + пе — Меј 


А а 
he potential of a single isolated electrode cannot be measured, 
trus the elestrometive force (emf) of an eleotrochentical cell 
consisting of two half-cells is measure ; the value of the em п E 
to the difference of the electrode potentials of the two half-c de 
If electrochemical cells are always formed with the same расите ра 
Whose potential remains constant and with various other асе, 
Шеп проп measuring the emf, the value of the electrode poten des 
of the oxidation-reduction Systems can be found relative to the po 


tial of the selected electrode. which in the given case serves as a refer- 
ence electrode (Erst) 


The standard m en electrode (SHE) is used as a reference 
electrode. It consists o 


а platinized platinum electrode immersed 
into an acid solution having аң+ = 4 (ЇМ H,SO, solution) at а Sla 
Sure of purified hydrogen gas equal to 1 atm. The potential o e 
standard hydrogen electrode (унд is conventionally taken as ге 


lectrode in question is the oxidation 
of the reduced form of the redo 


oxidized form, 


In practice, it is easier to work not with a hydrogen electrode, but 
with other reference electrodes wh 


ose potentials are constant ane 
determined relative to Езне. Table 34,В (p. 268) gives the URN 
fons and potentials (Егер) of the most commonly used reference ele 
trodes. 

When calcu potential of a redox system (Ех) 
according to the result of the measurement of the emf of the galvanic 
cell in which the Second electrode is one of the reference electrodes 
(see "Table 34,B, р. 268), a 


emf — Еге — Es 
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Table 34 (continued) 
or, conversely, when this reaction is reduction, then 
emf = E, — Ете 
Hence, in the first case, 
Ех = Ere — emf 
and in the second, 
Е = Еге 4- emf 
For example, the measured emf of a galvanic cell consisting of 


a saturated reference calomel electrode (Еза св. = .247 V, seo 


Table 35,B, p. 271) and a zinc electrode immersed in a solution (in 
Which ауда, = 1) le an absolute value of 1.007 V. Since, in such 


а galvanic cell, the spontaneous reaction is the oxidation of metallic 
zinc ("—" sign): 
Zn| — 2e — 202+ 
Consequently: 
emí — 0.247 — 1.007 = —0.760 V 
If an electrochemical vell consists of a saturated reference calomel 


electrode and a platinum electrode immersed into an iron salt solu- 
tion having apes = @рез+ = 1, then the emf value of this cell is 


+0.524 V. Since the spontaneous reaction at the electrode being 
considered is reduction (“4-” sign), iron (111) is reduced to iron (1): 


Без» + е = Fe?* 


В анг = Ега xx 


then 
Ёфсакурогс = Ете + emf — 0.247 - 0.524 — 0.771 V 


A. Values of 9 at п =1 and Temperatures Ranging from 0 °C to 50 Ын 


(9 =0.00019837 = 0.0591 -+ 0.0002 (t — 25°С) 


ОЙН 11 

9 0.0559 | 74 741 1 3 7 
uo E 40 | 0.055 | 74 896 | 18 | 0.0577 | 76 148 
: 0:0563|75051| 19 | 0.0579] 76 268 


0.0541| 73 320 8 | 0.0557 


0 

4 

3 

0.0547| 73 79: j 

0 ра a не, 

0.0551 0.0567 | 15 3 0583 

Ж 1 oso твои 210458 позва 
0.0555] 74 429 | 15 | 0.0571 | 75 6 


Table 34 (continued) 


Тега- Tem- 

и ега- рега- 

ра 9 log 9 tun. е log 0 ture, 
ei 56 | с 


9 log 9 


24 | 0.0589 | 77 012 
25 | 0.0591 | 77 159 
26 | 0.0593| 77 305 
27 | 0.0595 | 77 452 
28 | 0.0597 | 77 597 
29 | 0.0599 | 77 743 
30 | 0.0601 | 77 887 
31 | 0.0603| 78 032 
32 | 0.0605 | 78 176 


33 | 0.0607 | 78 319 || 42 | 0.0625] 79 3 
34 | 0.0609 | 78 462 || 43 | 0.0627| 79 727 
35 | 0.0611|78 604| 44 | 0.0629| 79 865 
36 [0.0613 |78 746 | 45 | 0.0631] 80 003 
37 |0.0615|78 888 | 46 | 0.0633] 80 140 
38 | 0.0617 | 79 029 | 47 | 0.0635] 80 277 
39 | 0.0619 | 79 469 | 48 | 0.0637| 80 414 

40 | 0.0621 | 79 309 | 49 | 0.0639) 80 550 
41 | 0.0623 | 79 449 | 50 |0. | 2 м. вною 80 686 


аа Composition and Potential of Selected Reference Electrodes 
Relative to the Standard Hydrogen Electrode (at 20 °C) 


Reference нра 


Composition of reference 
electrode 


Potentia: 
Егер 


Standard hydrogen 
electrode (SHE) 
Pt, Н, | H*| 


Mercuriodide electrode | М 


(MIE) 
Hg | Неть, КІ, KCl] 


Chlorosilver electrode 
(CSE 
Ag | АБС, Cl-| 


Calomel electrodes (CE) 
Hg | Hg,Cl,, ка | 


0.1 (0.1 SCE) 
1.0 (SCE) 
3.5 (3.5 SCE) 
Saturated electrode 
(Sat.CE) 
Troes MM elec- 
Edo (MSE) 


НЕ | Hg,S0,, н,30, | 


Platinized platinum plate 
in 1M H,SO, solution, 
saturated with Hs under 
a pressure of 1 atm 
etallic mercury, 4.2 g 
KI and 1.3 g of Hi | i 
100 ml of saturate d KCl 
solution 
Metallic silver, coated with 
a layer of ЖЕСІ, іп ап 
НСІ or KCl solution hav- 
ing the following concen- 
trations: 
0.4N 


1.0N 
Metallic mercury, paste of 
metallic mercury and 
Не С. in a KCl solution 
having the following con- 
centrations: 
0.4N 
1.0N 
3.5N 
Saturated 


Metallic mercury, paste of 
metalic mercury and 


He,80, in 2N Н,50, solu- 
tion 


0.000 


40.02 
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Table 35 


Electrometric Determination of pH 


d The hydrogen ion exponent pH = —log ан». In the electrometric 
etermination of the pH, the emf of one of the following cells is 
measured. 

(1) Indicator electrode: hydrogen electrode; reference electrode: 
SHE*. Then, 


А emf = Езне — Еэн+/на 
Since Езне = 0 and 


Езнинг = 9 log ant = —tpH 
then 
emf 
pH = 


(2) Indicator electrode: hydrogen electrode; reference electrode: 
one of the calomel electrodes (CE). Then, 
emf = Egg — Еончна 
hence, 
emf = Egg + pH 
and 
emf— Есе 
ри = 29—08 
(3) Indicator electrode: quinhydrone electrode; reference electrode: 
SHE. Then, 


emf = Equin./nydr. — Esge 


Equtn.myar. = dun /nyar. +? 108 “нь” Euin.jnyar. — PH 


hence, 
еп! = Ейшп./һудг. --ӘрН--Евне 


Since Езив = 0, then 


Et п. уйг. --еші 
9 


pH= 
Th (4) Indicator electrode: quinhydrone; reference electrode: CE. 
en, 
emf= Ед ца. myar.— P CE 
hence 


emf = Ед ша /nydr. 79 PH — Есв 


* Standard hydrogen electrode. 
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Table 35 (continued) 
and 


pH Et uin./hydr. --Есе--еші 
= LLU "^u = 


d t 
зано “al 
The values of EQuinmyar.» Есв and Elin. Есв 


Ё quin. Эр” В (р. 271) 
different temperatures are given in Table 35,A (p. 270), 35,B (p. 
and 35,C (p. 272). : 
When це His being found by methods (3) and (4), account wo 
be taken of wat was said on p. 266. As the pH value Шү 
quin./hydr. Potential decreases. The latter can decrease by so m 
that the spontaneous reaction at the quinhydrone electrode ын ihe 
the oxidation of hydroquinone into quinone ("—" sign). Then, 
calculating formulas change accordingly: 
for method (3): 


emf = Езнв —Equin -/hydr, = — (Ечшл./пуаг. —9pH-— 


—9 pH— El uin. уйг. 
ња: emf + Eun /nyar, 


pH 


for method (4): 


emf — Eck — E, uin уд. =Ёсь— (В ип. уйг. --0 pH) = 


= Есе е pH — En 


quin./hydr. 
pH = emf дип људг, Есв 
=— иг. ич 


9 


A. Standard Quinhydrone Electrode Potential (Е 
at Temperatures Ranging from 0 °C to 50 °С, Е uin /nyar. 
= 0.7175 — 0.00074, У 


Quin /hydr. ) 


Tem- Tem- Tem- á у 
Бе Ваша, уат M Paquin nyar.» rg Биш пут. 
°С °С °C 
та eee Қыз ыы БД ПЕ 
0 0.7175 9 0.7108 18 0.7042 
1 0.7168 10 0.7101 19 0.7034 
2 0.7160 11 0.7094 20 0.7027 
3 0.7153 12 0.7086 21 0.702 
4 0.7145 13 0.7079 22 0.7012 
5 0.7138 14 0.7071 23 0.7005 
6 0.7131 15 0.7064 24 0.6997 
7 0.7123 16 0.7057 25 0.6990 
8 0:7116 17 0.7049 26 0.6983 
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Table 35 (continued) 


pera- EQ pera. | ко pom | ко 

ture. quin./hydr.* e quin./hydr.* pera- quin./hydr.* 
о" У Э; У um ү 
27 0.6975 35 0.6916 43 0.6857 
28 0.6968 36 0.6909 44 0.6849 
29 0.6960 37 0.6901 45 0.6842 
30 0.6953 38 0.6894 || 46 0.6835 
31 0.6946 39 0.6886 41 0.6827 
32 0.6938 40 0.6879 48 0.6820 
33 0.6931 44 0.6872 49 0.6812 
34 0,6923 42 0.6864 50 0.6805 


Dog меш ої Calomel Electrodes at Temperatures Ranging from 
50° 


Е, 1зсв=0.3365— 0.00006 (25—t) У 
— 0.2828 — 0.00024 (25—t) У 
— 0.2438 — 0.00065 (25-4) У 


СЕ 
Fsat.ck 


Tem- Potential, V Tem- Potential, V 
pera- pera- 
ture, ture, 

е 277 ЕЗСЕ | вам св ес Бр лав | Евсв | вм сь 
|. ^uae] ары 212 21220 
0.3380 | 0.2888 | 0.2601 19 0.3369 3 5 
0.3379 | 0.2886 | 0.2594 20 0.3368 | 0.2840 | 0.2471 
0.3379 | 0.2883 | 0.2588 21 0.3367 | 0.2838 | 0.2464 
0.3378 | 0.2881 | 0.2581 22 0.3367 | 0.2835 Е 
0.3378 | 0.2878 | 0.2575 23 0.3366 | 0.2833 | 0.2451 
0.3377 | 0.2876 | 0.2568 24 0.3366 | 0.2830 | 0.2445 
0.3376 | 0.2874 | 0.2562 25 0.3365 | 0.2828 | 0.2438 
0.3376 | 0.2871 | 0.2555 26 0.3364 | 0.2826 | 0.2431 
0.3375 | 0.2869 | 0.2549 27 0.3364 | 0.2823 | 0.2425 


со 00 ~ су ела ко ~ О 


17 | 0.3370 | 0.2847 | 0. 4 
18 | 0.3369 | 0.2845 | 0.2483 | 37 | 0.3358 0.2799 | 0.2360 


Table 35 (continued) 


| Tem- Potential, V | теп- Potential, V 

ега. рез 5 Ў 5 

Ture Зөлзсв | Евск ЕЕ ие Болвов| FscE |Ева св 
38 | 0.3357 | 0.2797 | 0.2353 | 45 0.2208 
39 0.3357 | 0.2794 | 0.2347 46 бе 
40 0.3356 | 0.2792 | 0. 2340 47 0. 5388 
41 0.3355 | 0.2790 0.2334 48 rS 
42 0.3355 | 0.2787 0.2327 49 Е 
43 | 0.3354 | 0.2785 | 0.2321 | 50 0.22 


44 | 0.3354 | 0.2782 0.2314 


C. Difference between the Standard Quinhydrone Electrode 
Potential (100 


quin./hydr.) and the Potentials of the Reference 
Calomel Electrodes (Egg) at Temperatures Ranging from 0 °C 
£050 °С (Е Quin. myar. = Еск) 


0.3734 | 0.4942 | 0.4566 | 32 
10 0.3727 0.4237 0.4566 

11 0.3720 0.4232 0.4565 37 
12 0.3713 0.4227 0.4564 38 9 
13 | 0.3707 | 0.4222 | 0430 :3520 | 0:4092 | 0.4539 
14 | 0.3700 | 0.4247 | 0.4562 40 | 0.3523 | 0.4087 | 0.4539 
19 | 0.3693 | 0:4212 | 0.4361 | 20 0.3516 | 0.4082 | 0.4538 
19 | 0.3686 | 0:4207 | 0:4560 | 4i 0.3509 | 0.4077 | 0.4537 
17 | 0-3679 | 0:4202 | 0:4559 | 2 0.3503 | 0.4072 | 0.4536 
1$ | 0.3673 | 0.4197 | 04558 | 42 0.3496 | 0.4067 | 0.4535 
2) | 0.3000 | 0:4192 | 04557 | 4 0.3489 | 0.4062 | 0.4534 
21 | 0.3659 | 0:4187 | 0:4557 | 20 0.3482 | 0.4057 | 0.4538 
23 | 03082 | 0.4182 | 0:4556 36 0.3475 | 0.4052 | 0.4532 
25 | 03945 | 0:4177 | 0:45 | 4 0.3469 | 0.4047 | 0.4534 
24 | 0.9620 | 0:4172 | 04554 | 28 0.3462 | 0.4042 | 0.4530 
24 03952 | 0.4167 | 0.4553 | 50 | 0: 0.4037 | 0.453 


43 
.3557 | 0.4112 | 0.454: 
-5550 0:4107 0.4542 
3543 | 0.4102 05492 
.3537 | 0.4097 | 0.494 


5 р | Л 
5 ы ы ы 5 Ы ы E 
8 | 88 5, За | 5 58 E: EB 
8 ED ің зе | з as За 33 
В 85 59 25 Е яа за 3 
8 | of „58 | 28 89 | «89 | „БМ 
в P ГІ we 8 Wy an БИ 
0 | 0.3795 | 0.4287 | 0.4575 | 26 0.3618 | 0.4157 0.4551 
1 | 0.3788 | 0.4282 | 0:2574 | 27 0.3611 | 0.4152 0:492: 
2 | 0.3781 | 0.4977 | 024573 | 28 0.3005 | 0.4147 | 0.454 
3 | 0.8775 | 0.4972 | 0.4572 | 28 0.3598 | 0.4142 | 0.4548 
4 | 0.3768 | 0,4267 | 0.4571 30 | 0.3591 | 0.4137 0,4548 
5 | 0.3761 | 0.4262 | 0.4570 | 3i 0.3584 | 0.4132 rd 
6 | 0.3754 | 0.4257 | 0.4569 | 35 0.3577 | 0.4127 0,465 
1.1 0.3747 | 0.4252 | 0.4563 | 33 0.3571 | 0.4122 | 0.4545 
8 | 0.3744 | 0.4247 | 0.4567 | 34 0.3564 | 0.4117 | 0.4944 
0 
0 
0 
0 
0 
0 
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Table 36 


Change of pH in Precipitation of Metal 
Hydroxides (Approximate Values with Account Taken of the 
Formation of Нудгохосотрјехез)“ 


pH values 
ешн t i- complete | beginning of 
потните | precipita- | оцып | complete 
Hydroxide | initial concentration dual con- | Of the preci- dissolu- 
of несв Deng. centration pitate preci- ELS of 
о - ге- 
precipitated equa. реша 1648 р Бэ о be зна 
т yar complete, 
їмо | оом 5055 M) SEA 
ӛп(ОН), 0 0.5 1 13 15 
TiO(OH), 0 0.5 2.0 - 
Sn(OH), 0.9 2.1 4.7 10 13.5 
ZrO(OH), 1.3 2.25 3.75 - - 
НЕО 1.3 2.4 5.0 пе - 
Ее(ОН) 1.5 2,9 4.1 4 = 
АЦОН)а 33 4.0 5.2 7.8 10.8 
БОН) 4.0 4.9 6.8 12 15 
е(ОН), 5.2 6.2 К — — 
зону | 54 | ва 8.0 10.5 12-13 
Ag,0 6.2 8.2 11.2 12.7 == 
Fe(OH), 6.5 7.5 9.7 13.5 - 
Со(ОН), 6.6 7.6 9.2 14.1 = 
| МОН)» 6.7 1.1 9.5 - - 
| Cd(OH), 1.2 8.2 9.7 = E 
i Mn (OH), 7.8 8.8 10.4 4 на 
Mg(OH), 9.4 10.4 12.4 = es 


* It sh ре noted that when hydroxides are being precipitated by ап 
addition ша alkaline solution to a corresponding salt solution, a “local 
Browth in the pH value and the precipitate amount occur in places whore 
the precipitant drops fall. Upon stirring, a back dissolution of the precipi- 
tate formed does not often take place (see Table 10 for various values of 
Ше, Solubility products of hydroxides during precipitation and after some 

ng). 
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Table 38 


Dissociation Constants of Complex Tons 


The subscripts of K denote the number of groups of a ligand of 
a central atom of a complex which is dissociated by one step, for 
example, for Fe?* complexes with chloride ions: 


ко МИН. к. есенен. 
СЭ [FeCl] C YUU[FeCH] C 
‚  [FeCl](Cl-], _ [FeCla] (Cl-] 

Ка рыу C Ка ест] 


Two ог more subscripts are written for complete dissociation con- 
stants of complexes with the corresponding number of groups of a 
ligand, for example: 


_ Ее [CI]? , _ [Fe3*] ОІВ, 
Каз ест OC Кіз [FeOl ^ 


PEN LIC xL 
1, 2, 3, 4-< [ЕеС1;] 


‚ Evidently, Кір = Ко Ко Кула = Ку Ко Кэ, etc. The table 
gives their indices, and not the constants themselves, i.e., the loga- 
rithms of the constants taken with an inverse sign: 


pK, = —log Ky; рК» = —log Ks; рК = —log Кі,» etc. 


The indices of only complete dissociation constants are given; 
however, it follows from the above that the indices of the constants 
of separate dissociation steps can easily be found by the differences: 


pK; = pK; — РК: PKs = PK1,2,3 — РК, etc. 
All data are given at temperatures of 20-30 °С. 


© 4 

Е 5 3 a 8 

* ә = З 8 5 

3 5 E | 8 E я я Е 

A. Complexes with Inorganic Ligands 
Complexes with ammonia (NH) 

Ag* 3.32 | 7.24 0 
Aut ? |27 - - - = ? 
Aust ? ? э | 30 = = ? 
са» | оя | 4.47 | 5.77 | 6.56 | 6.26 | 4.56 | 0 
Со» | 109 | 3.50 | 4.43 | 5.07 | 5.13 | 4.39 | 0 
Со» | 73 |140 |204 | 25.7 |30.8 | 35.24 2 
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Table 38 (continued) 


а 2 Еј 

2 ж = 5 

Е a 5 3 e E 
Си* | 5.93 | 10.86 5 
Саз | 3.99 | 7.33 | 40.06 | 12.03 | 11.43 P 
вен | 14 | 22 ? 3.7 = 2 
На | 8.8 |175 |185 |193 — 2 
Ме» | 0.23 | 0.08 |—0.34 |—1.04 |—1.99 2 
Мпа | 08 | 13 ? ? ? 2 
Хр | 2.67 | 4.79 | 6.40 | 7.47 | вло 0 
Tl* (09 2 = че - E 
Тіз» ? ? ? 1110) | = 1 
7125 | 2.18 | 4.43 | 6.74 | 8.70 = 

Bromide complexes (Br-) 
Ag* | 4.38*| 7.34 | 8.00 | 8.73 = - 9 
Au* ? [42426 | — = = — і 
Aust ? ? ? 131.5 = = і 
Bi% | 2.26 | 4.45 | 6.33* | 7.84 | 9.42 | 9.52 : 
са“ | 2.23 | 3.00*| 2183 | 2193 = — 0 
Сез | 0.38 | — 0 
Co? |-2:30 | — = ев " - b 
Cu* ? 5.92 = EM m - б 
Cu?* |-0.03 ? = = = - 0 
кез | 05 | 082 | Z ка = - ЫГ 
На | 9.05 | 17.33* | 19.74 | 91.00 | Z - 1 
In** | 1.20 | 1:78 | 24851 333 = = 5 
Nit |-0.12 |—3.24*| > | 815 - - 5 
Pb?* | 2.23 | 3.00* | 2.83 | 2193 = - б 
раз ? ? э | 13.10 = - 0 
mo ? ? э [20:5 = - 
біз | 0.73 | 1,14 | 135 = = — 3 
SnOH*| 0.70*| 1 ЕЕ = = = 8 
Тіс 0.95 | 1.04 | 06 |-02 = = 0 
TIS | 97 (4 (да (29 |255 262 0 
008+ | 0120 ? эн = = — 
Zn |-0.8 |-2.2* |59 | 55 = = У 
Complezes with hydrazine (М.Н,) 

Cd^ | 2.25 | 240 | 2.78 | 3.80 - = 1 
Ми | 2.16 | 5.20 | 7.35 | 920 | 40.75 | 11.99 P 
Zn | 3.40 | 370 | 378 | 338 ын - 


Complezes with hydroxylamine (NH,OH) 
Zn*t | 0.40 | 101 
M. е а 


[- је he l= ВУ 


* Neutral molecules in solution. 
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Table 38 (continued) 


= 
5 з 5 ъ 
нан = < p g 
= е © m е + 
- са a єз єз ез за: 
E = 2 T л 22 AE = 
о в * = с. 5 S © 
Hydroxocompleres (ОН-) 
Ар+ 2.30* | 4.0 5.2 = = хэв 0 
Al* | 9.04 ? ? 33.0 - = 0 
AsO* | 44.33“ | 18.73 | 20.60 | 21.2 - - ? 
Ba?* | 0.85 ЕЭ = == = = 0 
Be?* 7.48 ? 15.24 | 15.0 - - 0 
Віз+ | 12.4 15.8 ? 35.2 — - 0 
Ca?* 1.46 - - - - = 0 
Cd?* | 4.17 8.33* | 9.02 |<8.6 - Es ? 
Сез | 4.6 = = — — - ? 
Сез+ | 13.28 | 27.06 = — — E 2 
Co?* | 4.4 4.6* | 10.5 = - - 0 
Сте | 40.4. | 17.8 - | 29.9 - - 0 
Саз | 7.0 13.68* | 17.0 | 18.5 — — ? 
Ев?+ 5.56 | 9.77* | 9.67 | 8.56 - - 0 
Еез+ | 44.87 | 24.47 | 30.67“ - - - 0 
Саз+ | 44.0 | 21.7 ? 34.3 | 38.0 | 40.3 0 
Неї" | 9.0 = = = — - 0.5 
Не + | 40.30 | 21.70* | 21.20 = — — 0.5 
Intr 9.9 19.8 ? 28.7 — - 0 
Газ+ 3.30 ? ? - - -- ? 
Li* 0.17 | — = — — — 0 
Mg?* | 2.58 ? = = — — 0 
Mn?* | 3.90 ? 8.3 - - - 0 
Nit | 4.97 | 8.55“ | 11.33 - - - 0 
рьз | 6.9 | 10.8* | 13.3 - - - 1 
Sb3+ ? 24.3 | 36.7* | 38.3 — — 0 
Sn2+ | 41.86 | 20.64“ | 25.13 — - - 0 
Брз» ? ? ? ? ? 63.0 0 
Sr? 0.82 = - - - - 0 
Th4+ |100 |242 | 32.0 ? 8.7 | 38.7 0 
ТІ» 0.82* | — - -- - - 0 
тіз+ | 42.88 | 25.37 0 
04% 13.3 ? ? 41.2 - 0 
ПО | 9.8 18.6* ? 32.40 = == 0.4 
үзе |44.4 | 24.6 — - - - ? 
У0*+ | 8.6 = — = = = ? 
VO3+ ? 25.2 ? 46.2 | 58.5 = ? 
Zn?* | 440 | 11.39 | 13.14 | 14.66 = ян ? 
Zrt+ | 44.32 | 28.26 | 41.91 | 55.27*1 — эн 1 


ж Neutral molecules in solution. 


—— ————— Р НЕ 


Table 38 (continued) 


3 4 a 2 5 
z с 5 е 8 u 
Я a а зі а а E 
5| 41414 | |ы х | Е 
a | 8 al s д 
Hypophosphite Complezes (И.РОВ) 
Ее [27 = | - | |- | = ? 
Iodate complexes (105) 
Арі 0.63* | 1.90 29 = ~ - 0 
Ba?* | 14 = = == — — 0 
Са? | 0.89 = = = - - 0 
Cu?* | 0.82 = - - - - 0 
мүн 0.72 у 
r+ | 0.98 - 
ТЫУ | 2,88 | 4.79 | 7.15 = = - 0.5 
Ti+ 0.50* == = = a, ж 0 
Todide complexes (17) 
Ag* 6.58% | 11.74 | 13.68 | 13.10 - -- 0 
Віз» 2,89 ? ? 14.95 | 16.80 | 19.1 0 
cae 2.28 3.92* | 5.00 | 610 - - ! 
ut ? 8.85 
Бөз | 1.88 ? ? = = P 
Hg** | 12.87 | 23.82*| 27.60 | 29.83 => - ЊЕ: 
Dw* | 1,64 | 2:56 | 248*| . = - 0. 
Ри | 1.26 | 2.80* | 343 | 3.92 = — 1 
ТІ» 1.41* | 1,82 | 20 1.6 - - : 
Ti+ | 11.41 | 20.88 | 27.60* | 31:82 = — Ps 
ге |—2,9 |--1,6% |17 |293 — = eu 
Carbonate complexes* ж (CO$7) 
Ca?* 3.2* У ке c -— шы 0 
Си | 60% | 10.0 - == Es - 0 
Ма? | 3.408| — = = = ке 0 
0088 ? 14.6 | 18.3 = = - 0 
Nitrate complexes (КОЈ) 
Agt |—0.29» = = 22 1724 юэ 0 
Ва? | 0.92 - = = = m 0 
Ба | ЈЕ | = | || - | of 
Саз" | 0.28 = - ка = = 0 
Са?“ | 0.40 = = = 2% = 0 
Сөз | £04 | 151 => = ge = 2 
Fe3+ 1.0 мэн е Еч = ыы 0 
к= е. 


* Neutral molecules in Solution, 


жир 
ресцүеүу, САНСОз)» and Мє(НСОЭ), 


ely. DK; is equal to 1.26 and 1.16, res- 
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Table 38 (continued) 


= = x я Е Е Е E 
НПУ е 
на | 0-92 1.51 1.89 | 2.08*| 2.08 | 1.81 4 
mil 0.08 0,24% 0.5 
з» 0.35 |-0% 2 == e ? 
Б» і 1 4: зи 1 
Pulv 0 18 n = = = ын 0 
i 54 = ян Z LE = 1 
ке. | за | –- |- | - = | – l 
У 0.78 1.11 74% = = 2 
ть н 1.00 | 0.74 
fa. | 0-83*| = = 2 22 = 0 
uly 0.92 = = = ek = 0.6 
по | 9-36 | олт | 0.42 | 0.18*| — == 4 
zy Ге" Ја |—05 - = | ex ра 
0.34 | ол [ов |-0.82* l-—1.5 47 4 
Ар» Nitrite complexes (№02) 
cia | 14888) 2.83 | — = - 14 
Спа» 1380 3.01* | 3.81 | 3.1 = - 5 
Нрг+ 26 | 1,56% | 1.16 ES = 25 ? 
? ? ? 13.54 — ба е 
Сөз Perchlorate complexes (C103) " 
Гез 1.91 = = 22 
tee Lh | = 21212 = || 
—0.05 ял е "x - = 
Ваз» Pyrophosphate complexes (р,0%? ? 
Сағ. 4.64 i = = — а 
Бан ыг = ae - - = : 5 
8. .6 = == Б * 
Cs | “Ај = = = = 1% 
pe | : T = зі EE — || 
u2« 26.72 - - = = 
Feas 5,20 | 10.30 = — A - } 
? 5.55 = - = 
lis | 23 SSES е || 
2+ .39 раї 222 == = и 
NÉ ЕЕ, = = ES из МЕ 0,02 
Nis | 2.22 = E = = да 0.1 
5.82 | 7.19 - — B 


uc MM 


* Ке 
u 
tral molecules in solution. 
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Table 38 (continued) 


2 = 
2 ко 
5 Р 5 E 5 
5 з а © а з 
Е ч ч St а = = 
pb | 41.24 | 16.5 - - - = | 0 
Sn2+ | 14 = — - = } 
Sr?* 4.66 — = о 
ті» 1.09 | 1.9 2 
+ | 87 | 11.0 ? 
Pyrophosphate complexes (ПР,03-) 
Сиз+ | 6.4 | 10.0 = - = - ? 
Li* 1.03 = ! 
Nat | 1.52 - - En - - 0 
Pyrophosphate complexes (Н.Р,03-) 
Sn?* | 4.48*| 6.08 Ён =» == | — | 2 
SnOH*| 5.48 | 7.30 - - - - 2 
j Rhodanide complexes (SCN-) 
Ад" | 4.15%| 8.23 | 9.45 | 9.67 = - @ 
Aut ? 25 + 
Au?* ? ? ? 42.00 | 42.00 | 42.04 0 
Bis | 1.45 | 2.96 ? 3.41 ? 4.23 0 à 
саз | 1.74 | 2.33* |-2 sad = - 0. 
боз | 3.0 | 30% | 23 | 22 = - ? 
Cr+ | 3.08 | 48 5.8* | 64 5.4 3.8 0 
Cu* ? 12.11 9.90 | 10.05 | 9.59 9.27 0 
Саз | 2.30 | 3:65* | 5:19 | 6.52 = - Ч 
Бөз | 0.95 | 0:078| — 25 eb = 2 
Бөз | 3.03 | 4.33 | 4.63*| 458 | 423 | 323 9 
Hg?* ? 17.47% | 19.15. | 19:17 = — : 
In? | 2.58 | 3.60 | доз | С Ей - 2 
Ni | 148 | 164 | а | — = - - 
РЪ | 1.09 | 9508 ? 0.85 т |—0.30 ? 
тва | 1.08 ? 1.78 = == - 1 
TiOH?*| 4.7 ын = = m = 1 
Tit | 0.80* | 0.65 | 02 | о 2 = 0 
Us | 1.49 | 195 | 218 = яр = 1 
003+ | 0.93 | ом» | 135 | Z - = 9 
Zn?* 1.1 2.4» 29 3.7 2 0.1 
ZnO0H* 2018 “5 | 2:66 ыг - - 1.7 
ге... M 


* Neutral molecules in solution. 2l 
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Table 38 (continued) 


Tonic strength 


Central ion 
РК 2,3,4,5 
PK4,2,3,4,5,6 


" 
a з 
y | 8 


pK 


Selenate complexes (SeO$7) 
Шісісісігіг 
195 — — — — - 

Selenite complexes (5608) 

5.15 — | — | — | — 


co 


mre 


~ ~ 


Sulphate complexes (8047) 


e 
ЊЕ 
со 

| 


ж.ж 


РЕШЕ 


- 


жж 
ро 
* 
- 


о съ сл ре С» DOD 
* 
Ко ко ко сл ч 
о 
©з 


+ 


ПЕШИЕ О ЕЕ К ЕКЕ ЕЕ 
1|1111144114200 11141111 
11111110 8 1 4 81414114 
ШЕККЕН ЕЕ ЕЕ А ЕЈ 


ба а ба а о бо ќе бр бо шыш рещ шш шз 


~ 


e 
~ 
~ 


шош оза 

с > 
11:41 51111111  өөвөьы 21111721 
1 1278 


Nowe 
* 
гре-о-=Жм~ оососсожо-~соо»осо~ огоссоњо 
сл ел 


- 
в 
С 
B 

©з к> ho со Q2 „> Co Bo © 0o КО С ©з © к= к= ок зай О C2 о О о о О Со 


5 
* 
11115 


1: 111 
ENSE 


R 
Ex 
Ч 


ж Neutral molecules in solution. 
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Table 38 (continued) 


Р з | 3 |Е 
2 5 = = 4 3 
Е а а a а 5 2 
= vi a а“ 1" 29 2 Е 
8 а Е Е 5 ri я Еј 
003+ | 2.72* | 4.20 = - - 0 
VO?« | 2.48* 0 
Zn? | 2.34* | — e аъ = e! 0 
7% | 3.79 | 6.64*| 7.77 2 
Sulphite complexes (SO3-) 
Ай" | 5.60 | 8.68 | 9.00 | — 0 
саз» ? 4.19 1 
Cu* 7.85 | 8.70 | 9.36 == = 1 
Hg?* ? 24.07 | 24.96 Е - 0 
тіз» ? ? ? |34 = — ? 
Thiosulphate complexes (5,037) 
Ag* 8.82 | 13.46 | 14.15 = - — 0 
Ba?* 2.33* — ~ = -— == 0 
Са2+ | 4.94%) — — = = - 0 
Cd** | 3.94 | 6.48 | 82 ? = - 0 
Co? | 205 | 1 = = е = 0 
Cut | 40.27 | 42.22 | 13.84 = = — 2 
Саз» ? 12.29 = = = = ? 
Без | 2.0* ? ? |< = - 0 
Ден 2.10 = = = = = 0.5 
g 29.86 | 32.26 | 33.64 = - 0 
к E .00 — ча = ки = 0 
a 8 ез = юэ = 2 1 
Мад, | 1,798| — = = = == 0 
Mn?* | 1.95* = = ~ = - 0 
Na* | 058 | — = - = = | 0 
Be 8 silos | 4 | = | = | 
КЕ 
Ван | зо | 548 | 885 | 1.2 ын ын 0 
ou 1.91 = Е I. На 2 0 
702+ 2.99% 5 ? 41 => xn d 
.29* | 4.59 ? 1<0.6 = - 0 
ж Tetrametaphosphate complexes (P4017) 
М 
ЧЕТЕ ЕЕ ЕЕЕ 
La^ | 6.66 23 = 2 = 0 
Ма?» | 547 = ни = _ 0 
к | 84 Z - 


ж 
Neutral molecules in solution, 
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Table 38 (continued) 


= т = < 5 
В = 5% = = E 3 а 
8 EIS Е 5 Е Е 5 
Mn?* 5.74 0 
Ni?* 4.95 0 
бү?» 5.15 0 
Trimetaphosphate сотрїехев (P,03-) 
Ba?* 3.35 0 
Ca?* | 3.45 = - = = - 0 
La?* 5.70 o 
Mg?* 3.31 — — == == - 0 
Mn?* 3.57 — = = — - 0 
Na* 1.17 — — — — — 0 
Ni?* 3.22 — = = = = 0 
Sr?* 3.35 — — — — — 0 
Phosphate complexes (РОЗ-) 
базе | 4836] = | = | = | - 1 - | 
Phosphate complexes (НРОЗ-) 
Ca?* 2.70* — - — = 0 
Еез+ 9.75 - -- == = 0 
Mg?* 2.50* "M 305 > = 0 
РИУ | 42.9 | 23.7* | 33.4 |43.2 | 52.0 € 2 
Phosphate complexes (Н.РОф) 
AP* |53 ~5.3 |~7.6* — = = 0.1 
Ca?* 1.08 - = = — — 0 
Cu?* ? 1.49* - - - = 0 
Fe3+ 3.5 ? ? 9.15 — - ? 
001+ | 3.00 5.43* | 7.88 — — = 0 
Phosphate complexes (Н,РО,) 
РИУ | 23 | — | 2 
ту 1.89 — 2 
UO$* |<1.8 3:9 | 5.3 — == == 0 
Fluoride сотріехеѕ (Е-) 
Agt 0.36* 0 
А18% 7.10 | 11.98 | 15.83* | 18.53 | 20,20 | 20.67 0 
Ва + |<0.45 - - -- == ям 0 
ж Neutral molecules in solution. 


19* 


Table 38 (continued) 


з | 8 
5 М 5 3 E 
= о = = e a 
Б а а а а я E 
= xi - - = T - Е 
"| “| ру | у х & | я 
Be?* | 5.89 |10.83* | 14.39* | 16.38 = : 
Ca?* |<1.04 = = - - - | 
саз | 0.46 | 0.53* 3 
Сез+ | 3:99 ^ 
Сет | 5.20 | 8.54 |11.02+| — же - 9 
Саз | 1:23 = 
Еез+ 6.04 110.74 | 13.74* | 15.74 | 16.10 |- 16.10 9 
баз | 45 8.8 |11.0* | 12:5. | 128 ын : 
На? | 1:56 = = ~ — = Ü 
103+ | 4.63 | 7.44 |10.234| — = - | 
La?* | 3.56 == — - - = 4 
Мад, | 1.82 = = = — = 5 
Mn+ | 5.76 ын = = - - с 
Риз+ | 7.94 ! d 
8038 | 7.08 | 12.88 | 17.33* | 20.81 = - 0 
8035 | 4185 ? ~10 = = - 
Sni+ ? ? ? ? ? ~25 m 
тва | 7.65 | 13.46 | 17.97 = ын E 0% 
Tl* 0.10*| — = = а -- 0 
то 54 9.88 |13.8 | 17.5 = — б 
003+ | 44 7.7* |103 | ит = - : 
УО“ | 33 5.5* | 7.2 7.5 == - i 
Үз | 4.81 | 854 | 12714* | — == - 4 
Zn?* | 126 - | 
Zr'* | 9.80 | 17.37. | 23.45 = = - ‘ 
Chlorate complexes (С103) 
Ва | 0.7 = = - = 2 0 
+ | 02*| = - = ян 2 
Thi | 0.26 = = = — - 220 
ТІ» 0,478| — = == = = 0 
Chloride complexes (Cl-) 
А | 3.04") 5.04 | 5.04 | 580 | — - 9 
Au* ? 9.42 = нь = — 0 
Aus | 2 ? ? ја | — - 0 
Bie | 248 | ал | ко | 56 | ва | ва | 4 
Саз | 2.05 | 2608| 24 | 29 = - 0 
Сез+ | 0.22 de s За ви = 0 
С | 0.60 (соц = = = =a ? 
Cut ? 5.35 | 5.63 = == - 0 


ж Neutral molecules in solution, 
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Table 38 (continued) 


ШЕТІНЕ 


І 


—0.8 == 
15.78* | 18.00 


—2.62 


ШЕШЕГІ 


Cyanate complezes (СМО-) 
| 500 | — 1 = | 
Cyanide complezes (CN-) 
? 19.85 | 20.55 | 19.42 
? 38.3 = — 
? n ? 56 
5.18 9.60* 13,92 17.11 


? 
? 
? 
? 
? 


* Neutra] molecules in solution. 


Tonic strength 


Фооооооошомноооооњноосоосоњо 


oOco-oocoo 
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Table 38 (continued) 


а ^ 2 5 

= = E = 5 

= з 5 3 E = 

Е e ч а 5 = E 

E 2 x ыг M х x 5 

о = = = = = = >з 
Hg?+ | 18.0 | 34.70* | 38.58 | 41.51 T 0 
Ni?* i ? ? 31.0 30.3 -- 0 
T+ ? ? ? 35 = = 0 
Zn?* ? ? 17 19 - -- Р 
B. Complexes with Organie Ligands 

Acetate complexes (CH4COO-) 
Ag* 0.73* | 0.64 = = — — 0 
Ba?* | 0.41 е = = = = 0 
Са | 0,77 = = = = = 0 
саз | 1.30 | 2.28*| 2.42 | 2.00 = — 3 
Сез+ 1.68 | 2.65 | 3.23* | = - - 1 
Си» | 2.24 | 3.30*| — = Z = 0 
Ее?+ | 3.2 6.1* | 8.3 - - - 0.1 
Ёо» 3.2 = = ма — = 1 
In?* | 3.50 | 5.95 | 7.90* | 9.08 = — 2 
Ме? | 0.82 = = нь = == 0 
Mn?* | 1.2 0 
№2+ | 142 | 4.81* | — - = = 0 
РЬ?* | 2.52 | 4.0* | 6.4 8.5 -- — 0 
5г?+ 0.44 = ын == = - 0 
те 1-0115| = = = == вэ 0 
ТІ» ? ? ? 15.4 = - 0.2 
ПО | 2.38 | 4.36*| 6.34 - — - 1 
Zn?* | 1.57 = = = = ва 0 
Oxalate complexes (СОО)з- 

АВ 73 [48 16.3 = = - 0 
Ваз+ | 2.3» ES e. да дан = 0 
Ве?+ |~4* ~6.5 — = = - ? 
Са2+ |~3* — = = ==, = 0 
Cd?* | 4.00*| 5.77 => m = = 0 
Сез | 6.52 |1048 | 44.300 | = = - 0 
бб» | 4.7* | 67 9.7 = = - 0 
Си? | 6.7* | 10.3 ын == = EM 0.3 
Fe ? 4.52 | 5.22 = = = 0.5 
Fe | 9.4 |16.2 | 20.2 2 эн - 0 
Ма?» 2.55* | 4.38 ка а = E 0 
Мп“ | 3.82* | 5.25 = - == = 0 


ж Neutral molecules in solution. 
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Table 38 (continued) 


Е а E 2 3 3 a 

я 2 г "3 27 eal = а 

8 В Е Е Е Е E 8 
Mn?* | 9.98 | 16.57 | 19.42 = = = 2 
№аз+ | 7.24 | 11.51. [13.5 = EX = 0 
Ni?* |>5.3* | 6.51 |~14 = = = 0 
Pb?* ? 6.54 = = - = 0 
Sr | 2.54* | -- - E - - 0 
ті: | 2:03 0 
Yb3+ | 7.30 | 11.89 |>12.9 = = ЕЖ 0 
Zn?* | 5.00* | 7.36 845| — 2 23 0 

Complexes with 8-hydroryquinoline (CgHgNO)- 

Ва?» 2.07 — - - = = 0 
Ca?* 3.27 — 0 
сазы | 7.2 | 43.4“ 0.04 
Cott | 9.1 | 17.2* — — - 25 0:01 
Cu?* | 42.2 23.4* 0.01 
Fe?+ | 8.0 | 15.0“ - - = = 0:01 
Fo?* | 42.3 | 23.6 | 33.9“ = — = 0.01 
Mg?* | 4.74 0 
Mn?* | 6.8 | 12.6* — - = = 0.01 
Ni? | 9.9 | 48.7“ — = = — 0.01 
ні 9.02 = - - - = 0 

га+ | 2.56 = E - - = 
тһа+ | 10.45 | 20.40 | 29.85 | 38.80“ — = 0 
00+ | 14.25 | 20.80“| — - = m 0.3 
Zn?* | 8.50 |16.72*| — E - = 0 

Complexes with pyridine (C;H5N) 
Ag* 1.97 4.35 - - - = 0 
сі» | 127 | 244 | 28 | 2.50 | - == 0.4 
Co?* | 1.14 | 1.54 - = - = 05 
Cu* ? 3.3 - = — - ? 
Си» | 2.52 | 4.38 | 5.69 | 6.54 en = T 
Fe?* | 0.71 ? ? 6.7 ЭР = 0.5 
Не | 54 [10.0 | 10.4 == = === 6% 
Мж | 4.78 | 2.82 | 3.13 | - = = 0% 
Тл» | 441 | 14.44 | 1-61 | 1.98 | — = 03 
Salicylate complexes 1С,Н,(С00)012- 

АН» | 44.44 | — | = = | X | = | 0 
**Ca*| 0.36 | — 0.16 


* Neutral molecules in solution. 
жж CaHSal* -> Ca2* + HSal-. 
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Table 38 (continued) 


8 я Е Е 5 Е Е E 
Саз | 10.6% 0.1 
Ре | 6.553 эн = - - 0,1 
Fe?* | 16.48 26.84 = — - 0,25 
Nise 5.85“ = РРА zz === 0.1 
уђе .25 1 5 5 
р. ee ee | — | <= Е и 

Sulphosalicylate compleres [C,H30(C00)(S04)]*- 

Al3+ | 18.20“ | 22.83 | 28.89 E - - 0.1 
Bet | 11.71 | 20.81 = = - - 0.1 
Fo? ; 19 == = өз - 0.1 
Еоз+ | 15.02* | 25.76 | 32.60 = = — 0.1 
Мад | 5:24 | 8.24 = = - E 0.1 
003+ | 41.14 |-19.20 = — - - 0:1 
E Tartrate complexes ((СПОП),(СОО)- 

att 2.54% с стој ый 0 
Ca?* | 2.98* | 9.01 = - = " 0 
Саз | 3:00*| 5.4 | 5.7 = = 
peni 21,52 - ; 
мен | 11308 | — - - - = | Ча 
э е ч! 

r .99* - - = ) 
та» | збвк| С = = E n ex 
НЕ Complexes with phenanthroline (C\,HgNo) 

g 5.02 | 12.07 = ыг 0.1 
Ca? | 05 = = == 5 

= 5 - жез == = 0.5 
са | 64 |11.0 |45 = 
Соз | 725 | 13:95 190 | Z = = 01 
Qui | 9.25 | 16.00 | 21.35 | — - - 0.1 
с: 5.85 э | 24:3 = - - 0 
Fo | 65 |144 |235 = 0.1 
m+ | 6.43 |1245 |170 = = "EE: 
le Citrate complexes [(CH5),C(OH)(COO)4I?- 
ae ERREEN 
Ca2+ $ ae ын = 2 a à 
a 4.85 ан = = 2 0 


ж Neutral molecules in solution. 
LET Se ea ee ee А 
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Table 38 (continued) 


Е E E 

я > Е 

= А 5 5 E 

Е = g л еа 2 E 

8 5 d Е Е & 8 
Cd?* | 5.36 0 
Cott | 4.83 0.06 
Сағ» | 14:21 - - = = = 0 
ген | 3.08 - = = = эй і 
ве | 41.7% | — - - E 0.1 
Маг» | 3.29 - - ын 0.09 
мо: | 3.67 - - = = - 0.15 
кіз | 5.1 0.45 
Phe | 6:50 | — - = = к 0 
Sr? 2.00 - р 0.15 
Чо | 740 | — = = = == 04 

Citrate complexes Ц(СН,),С(О1)(СООН)(С00),12- 


Ethylenediaminetetraacetate complexes 


CHCOOH СН,С00- 
H,C—N і н,С-Х, 
“сн,с00- СН,С00- 
(НУ) (Y4-) 
H,C00- CH3C00- 
H3C — NC e немо 
`сн,с00- сн,с00- 


(Ethylenediam inetetraacetic acid, H,Y) 
(Ionic strength — 0.1) 


Central ion | pKiliY?- pKiY4- | Central ion | „кае | pKi1Y4- 
Agt 7 7.32 | Ва?" 2.07 7.18 
АВ» | ын | 16.13 | сат» 3.51 | 10:57 


ж Neutral molecules in solution. 
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Table 38 (continued) 


Central ion ркануз- pKiY4- Central ion | pK4,HY3- pKiY4- 
| 
Cd?* 9.10 16.59 Na* — 1.66 
Сез+ ја 16.01 | Ni?* 11.56 18.62 
Co?* 9.15 16.21 | Pb?* 10.61 18.04 
Co?* ? 36 Pd?* р 18.5 
Сгз+ ? 24.0 Sc3+ ? 23.1 
Cu?* 11.54 18.80 | Sr?* 2.30 8.63 
Fe?* 6.86 14.33 | Th1* ? 23.2* 
Ее + 16.2* 25.10 | Ti?* ? 21.3 
Ga?* 11.39* 20.27 TiO?* ? 17.3 
Hg?* 14.6 21.80 | T13+ ? 5.8 
Jast ? 24.95 уг» ? 12.10 
La?* ? 15.19 | V3* ? 25.9 
Mg?* 2.28 8.69 VO?* ? 18.77 
Mn?* 6.9 14.04 Zn?* ? 16.50 


* Neutral molecules in solution. 


Table 39 


Mobility of Selected Ions at 25 "С 
and Infinite Dilution 


Equivalent conductivity (ohm-!-cni?) of. the electrolyte Aga is 
numerically equal to the sum of the mobilities of both ions: Apa = 
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= Авь Ад“ 

Cations | Хр | Anions ХА- 
ПУ 362 он- 205 
K* 76 1/4 Fe(CN)i7 114 
Nut 76 1/3 Fe(CN)3- 104 
ТІ» 75 1/2 S037 83 
1/2 раз 73 1/2 Cró- 82 
1/3 Еез+ 68 Br~- 81 
1/2 Ва?» 66 1/3 РОГ 80 
Ар» 64 I- 80 
1/2 Ca?* 62 cl- 79 
1/2 Sr2+ 62 №05 74 
1/2 Сиз» 57 1/2 C,0$7 74 
1/2 Zn?* 56 С101 71 
1/2 Mg?* 55 1/2 СОЈ- 70 
1/2 Рог» 2; HCO3 46 
1/2 Ni2+ 52 CH,COz 42 
Na+ 52 105 41 
Li* 39 


300 
Table 40 


Standard Oxidizing Potentials (E^) Relative to 1 
the Potential ої a Standard Hydrogen Electrode* at 25 "С 


(у --saturated solution in the presence of a solid ог liquid substance; 
+ = solution saturated with gas under a pressure of 1 atm) 


Highest degree 


of oxidation oxidation 


dm | Lowest degree of 


g} + 22 

Ар,СтО, | -Е2е met Cr0j- --0.447 

Ag,Fe(CN), | +4e | 4Ар | + Fe(CN)1- +0.194 

1 +e | Ар) 1- —0.152 
Agy 105 . 


Al 


А105 + 2H,0 
АКОН), | 
AlF2- 


* For the use of the table, see p. 476. 
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Table 40 (continued) 


BiOCl] + 2H* 


Br, +2e 
Br Brg +2e 
2HBrO + 2H+ | +2e 
2BrO---2H,0 | +2e 


Symbol Я 
чае атша: | не | цагын во, У 
га + 3H* +3e | AsHg —0.60 
As | + 3H,0 --3e | AsH; |- 30H- 2.97 
HAsO, + 3H* --8е | As} + 29,0 4-0.247 
Аз | HAsO, + 2H* | +2e | HAsO. + 211,0 --0.56 
AsOz + 2Н,0 4-36 | As} + 40H- —0.68 
AsO} + 2H,0 | +2e | АзО + 40H- —0.71 
Ацз+ 4-26 | Aut 41.41 
Au3* 4-36 | Au +1.50 
Aut +e | Ач 41.68 
AuBry +e | Au} + 2Br- +0.96 
AuBrī --2e | AuBrg + 2Br- 4-0.82 
AuBry --3e | Ац} + 4Br- +0.87 
Au(CN)z +e | Au4 + 2CN- --0.61 
Au | AuCly де | Ам] + 2Cl- 41.3 
Аб +2e | AuCly + 2Cl- +0.93 
AuCly +3e | Aut + 4Cl- +0.99 
H,AuOz 4- HO | +3e | Ачу = 40H- +0.7 
Au(SCN)z te | Au}+2SCN- „, 4-0.69 
Au(SCN)z 4-26 | Au(SCN)z + 28СМ | +0.64 
Au(SCN); +3e | Au р-р ASCN- +0.66 
Н,ВО, + ЗН“ +3e | В} + 3H,0 —0.87 
B | H,BOs н.о |-+3е В] + 40H- —1:79 
ВЕ; 2 --3e | В|+4Е- —4.04 
"PE La MEN Rel bis „јаве 
Ва | Baz | 12e | Ва! —2.90 
Ве | pez 4-2e | Be} —1.85 
Be,03--++ зн,0 | +-4е | 2Be | + 60H- —2.62 
BiO* 4- 2H* --3e | Bi} + НО +0.32 
Bi} + 3H* 4-3е | Bilat | <—0.8 
NaBi0, | + 4H* | +2e | BiO* + Ма" + 29,0| >+1.8 
BiClz +3e | Bi} + 401- +0.16 
Bi O, | АН“ 42е | 2BiO* + 2H,0 ER 
Bi,0,} + H,0 +0.56 
Bi,O, | + 3Н,0 . 
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Table 40 (continued) 


Symbol i w ree of 
ШЕГЕ 
HBrO + H+ 2e | Br- + H,O 

Br BrO- + H0 2e | Br- 4- 20H- 
BrOg + 5H* +4e | НВгО + 2Н,0 
ВгОз + 2H,0 +4e | BrO- + 40H- 
2ВгОз + 12H* +10e] Br, + 6Н,0 
2BrOg + 66,0 --104| Вг, + 120H- 
ВгОз + 6H* +6e | Br- + ЗНАО 
ВтОҙ + 3H,0 +6e | Br- + 60H- 
CH30H + 2H * +2е | CH, t+ НО 
СНОН + 2H* | 4-2e | C,H, t+ Н,0 
С,Н,0, + 2H * +2e | С,Н.(ОН), 
(quinone) (hydroquinone) 
(CN), | + 2H* -F2e | 2HCN 
2HCNO + 2H* +2e | 2Н,0 + (СМ), + 
HCNO 4- 2H* +2е | HCN + Н.О 
ско- + Н,0 + 2е | CN- + 20H- 

C HCHO + 2H* --2е | СН,ОН 
СН,СНО + 2H* | +2e | С,Н,ОН 
HCOOH + 2H* | +2e | HCHO 
СНСООН + 2H*| +2e | CH,CHO 
HCOO- + 2H,0 | +2e | HCHO + 30H- 
CO, ^ 4- 2H* +2e | CO 4+ H,0 
CO; ++ №, + +6e | CO(NH;)s + Н,0 

+ 6H* (urea) 
CO, t+ 2H* -F2e | HCOOH 
200, ++ 2H* +2e | НСО, 

ба Ca?* 12e el 
Са(ОН), | +2е | Сај + 20H- 
Cd?* +2e | Cd 
С4С0, | +2e | Cd 4 + СОЗ- 

са Cd(CN)i- +2e | Cd} + 4CN- 
Cd(NH,)3+ +2e | Cd} + ANH; 
Са(он), | +2е | Cd} + 20H- 
Cds { +2e | Cd} + 82- 
Сез+ +3e | Се) 

Ce Ce(C10,)2- +e Се + + 60107 
Ce(NO,)2- Te | Сез+ + 610; 
Се(50,)2- +e | Сез+ + 3502- 

СІ | сі, +2e | 2618 
да + 2н+ +2е | Cl; t+ H,0 
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Table 40 (continued) 


Lowest degree of 


1 Tt 

DI degree pne oxidation Eo, V 
2ClO---2H,0 | +2e | СІ, 4 + 40H- +0.40 
HClO + H+ +2e | СГ + Н.О 4-1.50 
CIO- + H,0 --26 | Cl- + 20H- --0.88 
НС10, + 2H * +2e | НСО + НО +1.64 
2НС10, + 6H* +6e | Cl, 4 + 49,0 +1.63 
НСО, + ЗН + +4e | Cl- + 29,0 4-1.56 
со + H,O --2e | ClO- + 20H- 40.66 
СТО“ + 2H,0 44е | Cl- + 40H- +0:77 
CIO; + 3H* +2e | HClO, + Н.О 41.24 
Clos + НО 42е | СО: + 20H- +0.33 
ClO; + 2H* +e | ClO; t+ Н.О +1.15 
clo, | + Н+ +e | HClO, +1.27 
CIO; + 6H* +6e | Cl- + ЗНО +1.45 
20105 + 12H* -Н10г| Cl, ++ 68,0 +4.47 
ClO; + 36,0 +6e | Cl- + 60H- +0.63 
ClO, + + АН“ +5e | cl- + 29,0 +1.50 
ClO, ++ 29,0 +5е | Cl- + 40H- +0.85 
ClOz4- 2H+ +2e | ClO; + Н,О +1.19 
ClO; + НО 42е | ClO; + 20H- -+0.36 
20107 + 16H* +14e] СІ, 1 + 86,0 +1.39 
CIO; + 8H* +8e | Cl- + 4H,0 +1.38 
CIO; + 4H,0 --8е | Cl- + 80H- -+0.56 
Co?* +e | Co?* +1.84 
Co?* +3e | Со +0.33 
Co?* +2e | Co —0.28 
Сосо, | --26 | Co} + СОР —0.64 
Co(NH,)$* е | Co(NH,)2* +04 
Co(NHg)i* +2e 2 + 6NHg —0.42 
Сон} 422 | Co] + 20H- —0:73 
Co(OH); +e | Со(он) | + OH- 4-047 
CoS 8| +2е | Сој -Е 5“- —0.88 
CoS В 42e | Со, + S?- —4.01 
Cr?* ce | Cr?* E. 
Cr’t -Еде | Cr dM 
Cr?* +2e | Сг — 0.91 
EOM +3e | Cr} + 30H- —4.3 
Ст(ОН)» +2e | Ст) + 20H- 4 
Сто; + 24,0 + Зе | Cry + 40H- —1.2 
Cr,O2- + 14H* | +6e 2Cr?* + 7H,0 1.33 
CrO2--- 4H,0 | +3e | Cr(OH) + 50H- 2013 
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Cs 


Ga 


Ge 


Symbol 
of ele- 
ment 


Table 40 (continued) 


Highest degree 


of oxidation ne титани аген an E0, V 
| Cs* | + | Сз} | -2өм 
Cu?* +260 он --0.337 
Cu* +e | Си 4-0.521 
Cu?* +e | Cut 4-0.153 
Си» 4- Br- +e | CuBr} --0.64 
Cu?* + Cl- +e | CuCl} 4-0.54 
Cu?* + ІЗ +e Си { --0.86 
CuBr} +e | Cul + Br- 4-0.033 
Cu(CN)z +e | Си} + 2CN- —0.43 
Cul ie | зе 30:85 
е и Зи --0. 9) 
Си(ХНэ + +e | Cu(NH;)f + 2NH, —0.01 
Са(КНај те | Cul + 2NH, —0.12 
Cu(NH;)i* +2e | Cul + 4NH, --0.07 
2Cu(0H), | +2e | сао | + 20H- + —0.08 
+ н,о 
Cu,0}+H,O | +2e | 2сиф + 20H- —0.36 
Са(ОН), { +2е e + 20H- —0.22 
CuS } +2e | Cu} + 82- —0.70 
CuS} +2e | 2Cu4 + S2- --0.88 
CuSCN | +e | Cu| -+ SCN —0.27 
Е, { | +2e | 26- 49.87 
8567 Da ие кз [ОВ оре жан 
Fe?* +e | Fe?* --0.771 
Бөс + Зе Foy —0.036 
ДЕ rus +2е | Fe —0.440 
косо | +e | Fe(CN)i- +0.356 
eCOs | i» Fe ER С0:- mig 
Не иа Я "е(СъНв № з)" "я 
Fe(OH E —0. 
вон) i» m iy он —0.877 
FeOj- + 8H* +3e | Без» + 4H,0 4.9 
Fb +8H+ | --8e | 3Fe} + 4H,0 —0.085 
+2e | Fe} + s2- —0.95 
NIC бы бо Жы 
Саз+ +3е | ба —0.96 
НаСа0з + H,O | +3e Gal + 40H- -1.22 
б) ұлжан ik GeH, 4 “д0 
G 1 
GeO} + 2H* фу Gel зно --0.29 
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Table 40 (continued) 


Symbol mE | я 

же Раша | че | ‘of oxidation ко, ү 
GeO,| + 4H* | +4e | Сеј + 2H, o —0.15 

Се H,GeO; + АН“ -4e | бе! + 3H,0 —0.13 
сео, | 2H+ | 3-2e GeO | (rown) H,O | —0.12 
HGe0s + 26,0 | +4e | Сеј + 50H- —4.0 
2H* +2e | Hy 2-0.0000 
2H+(10-731) +2e | H —0.444 

н |н, --26 | 2H- —2.25 
2H,0 +2e | H, 4+ 20H- —0.828 
H,0, + 2H* +2e | 2H,0 44.77 
НО; + Н,0 +2e | ЗОН- +0.88 
HfO?* + 2H* +4e | НАЈ + н.о —4.70 

ні | HfO,}+ АН“ +4e | Hi} + 2H,0 —1.57 
НОН + 44e | HE) + 40H- —2.50 

+H 

2Hg?* +2е | На | 40.907 
Hgi* 4-2e Het --0.850 
Hp3+ +2e | H 40.792 
He Bn at +2e | 2Hg + 2Br- +0.1392 
Hg(CN)3- +2е | Неј + 4CN- —0.37 
На CHICO), | 2 | 2Hg| + 2CH,COO- | +0.510 
Ни С:О, +2e | 2Hg C,0i7 4-0.415 

Hg | Не. 1% | 2Hg | + 24- -0:2680 
Healy +2e | 2Hg| + 21- —0.040 
Hg, (103) | +2e | 2Hg} + 2105 | +0.394 
HEB | Ga + H0] 126 Hg | + 20H- 4-0.098 
Hgs | (black) +2e | Hg, + S?- —0.67 
HES | бше -F2e | На) + S?- —0.70 
Hg,S04} +2e | Hey + 8017 4-0.614 
І +2е | 217 4-0.536 
p 2e | 21- --0:621 
Ig T2e | 31 +0.545 
2IBr +2e Р| + 2Br- -+1.02 
2IBrg +2e | 1,4 + 4Br- +0.87 

I ICN +2е | T + CN- +0.30 
2ICN + 2H* +2e | „| + 2HCN +0.63 
2ICI +2е | ћу + 2017 +1.19 
2IClz +2е | 15+ + 401 +1.06 
2161 +6e | у + 6Cl- +1.28 
2нтб +29: | 12е | Isy t 80 21.45 
210- + ЊО +2е | ћу + 40H +0.45 
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Table 40 (continued) 


Symbol 1 
ШЕР сс Ган 
HIO 4- H* 42e | I-+ H,0 -+0.99 
10- + H,0 +2e | I- + 20H- 40.49 
10; + 5H* +4e | HIO + 26,0 + 1,14 
105 + 28,0 +4e | IO- + 40H- +0.14 
2105 + 12H* 4-106 1,4 + 6Н,0 4-1.19 
2105 + 6H,0 104 1,4 + 120H- 4-0.21 
105 + 6H* +6e | I7 + 3H,O --1.08 
103 + 3H,0 +6e | I--+ 60H- +0.26 
Н,10, + H+ --26 | 105 + 3H,0 ~+1.6 
Но“ +2e | 10; + 30H- ~+0.7 
НО; + 7H* "Еве | 1-4- 6н,0 1.24 
Нз10%- + 3Н,О | 48e | 1- + 90H- 40.37 
In3+ +3e In} -- 0,98 
In | пе +£e | In* —0.40 
ПОН) 4 43e | In} + 30H- —1.0 
Test +3e | Ir ~+1.15 
пс +-Зе i| + 6Cl- +0.77 
IrCl?- +e | паз +1.02 
IrCl- +4e | Ir} + 6Cl- +0.83 
103) Тане +4е | Ir} + 2H,0 +0.93 
под 29,0 | +4e | Ir} + 40H- -+0.4 
ПОЕ 3H,0 | +6e | 2Ir} + 60H- +0.1 
K K* | +e Em — 2.925 
Газ+ 5 
Га --3e | La —2.52 
La(OH), | | +3e raj + 30H- | —2.90 
Li | Li* |+ | Lil | —3.03 
Mg | Ме“ + 2е | М —2.31 
Mg(0H); | +2e МЕ] + 20H- —2.69 
Мпз+ +e |Mn?* 41.51 
Mn?* 2e | Ма) -4.19 
ма | Ma(cNnys- +e | Mn(CN)i- —0.244 
n | Мпсо,ј +2e | Ма] + Соё- -41,48 
МОН 12е Ма | -+ 20H- dde 
з Mn(OH = 0. 
Мпб, tane — | га, | Mage at на Їїзэ 


ps 
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Table 40 (continued 


Symbol 5 же 
0) | ane | таан | ээ 
MnO$- + 4H* +2e | MnO. | + 2H,0 49:96 
Мао» + 2H,O- | +2e | MnO, { -+ 40H- --0.6 
ма | Мп0: +e | MnOi- --0.56 
5 MnO% + 4Н+ +3e | MnO, + які 4169 
MnO; + 2H,0 +3e | MnO, ae f +0.60 
MnO; + 8H* +5е Миз -+ 4H 4-1.51 
Mo?* -Еде | Mo} =0;5 
Mo(GN)§- He | мо(скуг 40:73 
Mo | MoO? + 4H* 4-36 | Мо + 2Н,0 ~0.0 
MoO$* +e МоО +0.48 
Н.Мо0, + 6H* +6e Мој + 46,0 0.0 
MoOi-4-4H,0 | +6e + 80H- —4.05 
HN; + 14H* +8e | 3NH{ +0.69 
Ng + 79,0 +6e | МН, + МН;--7ОН-| —0.62 
ше)” 2H* +2е | 2Н № ВА 
2 +2е | 25% —8.4 
М,1--2Н,0-- | +2e | QNH,OH)H* —4 87 
АН“ 
N, + 46,0 + 2е | 2NH,OH + 20H- —3.04 
М,|--5Н" +4e | (NH4)H* --0.23 
№1 + 46,0 +4e | МН. + 40H- —41.16 
№ i ӘН o +6e | 2NH +0.26 
№ +6e зон + 60H- —0.74 
N,H Нар age +2e +4.27 
( 12) 4H,0 | 42e | 2NH,OH + 20H- 101 
М (NH; OHH + --2e | NH{ + Н,О 4-1.35 
NH óH у 2H40 | +2e | NH,OH + 20H- 4-0.42 
H4N,0, + 2H* +2e | Na 4 + 28,0 4-2:65 
H3N50, + 6H* +4e | (2 HH --0.50 
2HNO,--4H*  |-F4e | Н.М:0, + 2Hs +0.83 
HNO, + H+ +e N + що -+0.99 
NOs + +e | NO 4 + 20H- — 0.46 
2HNO, + АН“ +4e | МО + + 3H,0 +1.29 
2HNO, + 6H* +6e | № | + 46,0 41344 
2NOg + 4Н„О +6e № + 80H- 4-0:41 
HNO, + 7H* +6e | ХН + 2H,0 4-0.86 
NO; + 66,0 + бе | NH,OH + ЗОН- —0.15 
М,0 4 + 2H* +2e | Na f + НО 4477 
N30 | + H,0 +2е | Меј + 20H- 40.94 
230 + + 4H* -Ме | Na 1 + 29,0 +1.68 
2NO ++ 26,0 +4e | No}-+ 40H- +0.85 
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Table 40 (continued) 


бо] 

ЧО челику [e| memes | юэ 
N,0, 1 4- 2H* +2е | 2HNO, +1.07 
№04 +2e | 2NOz +0.88 
N,0, 1 4- 8H* "ве | Мар 4H,0 +1.35 
№0. f -+ 49,0 | +8e | No ++ 80H- +0.53 
NO; + 3H* +2е | HNO, + HO +0.94 
NO; + Н,О 2e | ХО; + 20H- +0.01 
№05 + 2H+ +e | NO,14- H,O --0.80 

N NO; + НО +e | NO, | + 20H- —0.86 
№05 + 4H* +3е | NO++ 2H,0 +0.96 
NO; + 2H,0 43e | NO 15 40H- —0.14 
2305 + 19H* +10e] №. ++ 6Н,0 +1.24 
NO; + 8H* +6e | (NH,OH)H* + 2H,0| +0.73 
2NOg + 17H* +14 (N4H,)H* + 6H;0 +0.84 
№05 + 10H* "Еве | NH} + 3H,0 +0.87 
NO; + 76,0 "Еве | NH,OH + 90H- —0.12 
Ха | Na* | +e | Ма) —2.713 
Nb? +3e | Nb -14 
Nb,O;| + 100+ | 4106 Nb] + 58,0 —0.65 
„ | NbOS*-- 2H* БЕУ Nba + 6,0 —0.34 
Nb мно GOs о | та | хын На 20 + -0.1 
+ + 28027 
NbO(SO,); + +5e | Nb} +H. 2801| —0.63 
НУ { + 6,0 + 28 

CUN ес. GAMME Rd ТТ NN 
NIS --2е n —0.23 
Ni(CN)i- +e иск) + CN- <-0.4 
СО» ү +2e + Coi- —0.45 

. | Ni(OH)a у "де Ni + 20H- —0.72 
Ni | Ni(NH,)3* +2e | Nil + 6NH, —0.49 
M АН” 1- 26 | Ni?* 4- 2H,0 +1.68 

№07 + 29,0 | +2 | МКОН), Да 20H- +0.49 
NiO} + 8H* "ѓе | Ni* 4н,о 1.8. 

КБ ој +2e | Ni + 82- +0.76 
0, + АН“ 4e | 2,0 11.229 
0, 1 + 4H*(10-*9) te 2H,0 4-0.815 

0, ++ 2H,0 +4e | 40H- +0.401 
0 |0;%+2Н+ +2e | н,0, -ро. 682 
0,1+ Hy +2e | НО; + OH- — 0.076 

11,0. + 2H+ -H2e | зн, +1.17 

Но; hey +2e | зой- 1v 

з * +2e | 0 но +2. 
Оз | + н.о +2e | 0: | 3 20Н- +1.24 


Symbol 
of ele- 
ment 


Os 


Highest degree 
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Table 40 (continued) 


Lowest 1864766 ої 


of oxidation | +пе oxidation 
Os?* T2e | 054 +0.8 
OsCl3- +e OsCl?- +0.8: 
OsCl3- +3e | Os} + 60l- +0.7 

OsCl3- +e | 052+ + 6СІ- +0.4 
шог x 6Cl- + | +4e | OsCI2- + 4H,0 +1.0 
шт + 8H* +8e os] + 4H,0 +0.85 
HOsO;z + 4H,O | +8e + 90H- +0.02 


Ніро, Ч- H,O 
HPO + 30H- 


Pb 


Pd 


Pby+ 
PbO | + 20H- 
Pb?+ + 2H,0 
PbSO, | + 2H,0 


Pb02- + 20H- 
Ph} + 52- 
b| + Soi 
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Table 40 (continued) 


Symbol High 
Зак МЫ" | tne | ршен | шү 
Pd | дон), | -F2e | Pd(OH), | + 20H- | ~ 40,73 
ра» +2e | Р ~ 2 
Ж nar +26 Pe} + 4С1- +0.73 
Boy Р НЕТ E 
+2е T а --0.15 
Pone] + 2H+ | +2e pul + 2H,0 +0.98 
Риз+ +3e | Ри} —2.03 
Putt + Pu?* П “970 
Pu | рибі Те | Рио; 0:06 
PuO?* +- 4H* +2e | Putt + 2H,0 Ти 
Pu(OH) T +-3e | Pu} + 301- --8:43 
Ри(ОН), | +е | ри(он), + OH- —0.95 
Ha | Наз» 2e | На) —2.92 
Rb | Rb: | цагт —2.93 
Ве} +e | Ве- —0.4 
Вет 4-26 | Re- —0.23 
Вед» +3e | Ве ~+0.3 
Кеб, | + АН" +4e Rel + 2H,0 4-0.26 
Ве | НеО,ү--2Н5 | +2e | Вед, + H,O +0.4 
nuls: E Rio | 100 
4 lx sy СА Ka 
RN 43 йо +e Нео ӨН 2H,0 +0.17, 
120. + Те | Вер + 80H- — 0.584 
гот + 2H,0 | зе ReO, | + 40H- —0.595 
Rh3* +3e | Rh ~+0.8 
pick ШЕ: nh] + 6СІ- +0.44 
Rh he si 6H -F6e | 2Rh | + 3H,0 --0.87 
M ga + |е | RhCI3- + 2H, о >+1.4 
КВО?“ + 2H* +e | Виз» + но +1.40 
RhOj- + 6H* +2е | RhO2+ + ӛн, о 4-1.46 
RuCl 4-2е кој +0.45 
Ru Rucle prs rA ЖЕ 105 
Нобконе. + H+ | -e Қыр --Н,0 41.3 
те и 
Rudy} +e | Ruoz 


311 


Table 40 (continued) 


of oxidation oxidation Eo, V 


Highest degree | | Lowest degree of 


Sb| + 3H* + зе | ЗЬН —0.51 
зы oH +3e | Sb} + ньо 40.242 
4e | 2682-21 40.452 


ш- fs ча | | „а 
Sc | $с3+ | +3e | Se} —2.08 
14.1. ----- 


Зе] + 2H* --2e | Н„8е} —0.40 


Se Н.5е0. AH * 4-4е | Se} + 3H,0 -F0.74 
8601- з зно 44е 52) + 60H- --0:366 
Se0?- -+ 4H* 4-2е | Н,бео; + На +4.15 
SeO?- + Н,О 122 | SeO3- + 20H- +0.05 
s 1.28 нь Jo 
is +-4e | SiE +0.10 
В Бани Tk | Sif- son- 20:13 
Si SiF3- -Ме | Si} + бЕ- Ё 
510, + 4H* +4e | 51] + 29,0 —0.86 
ЙЫ ғаш -4e | 51) + 3H,0 —0.79 
рағы я T 
SiO} + 3H,0 |+4е | Si} + 60H ed 
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Table 40 (continued) 


Symbol i тее 
т | ane | comam | шу 
ment | 
Sn?* +2e | Sn} —0.140 
8048 4-2е | 8піз +0.15 
o | брз. +4e | Sn} 0.01 
ба | HSnOz-- Н,0 | +-2е | Sn} + 30H- —0.91 
Sn(OH)j7 2e | НЗпО; +- 30H- —0.93 
+ Н,0 
sr | 902+ | +2e | sry —2.89 
Ta | Та,0,{ + 10H* | +10e| 2Та | + 5H,O —0.81 
Te, + 2H* +2е | H,Te4 —0.72 
Te +2e Te?- —1.14 
TeO, | + 4H+ +4e | Te} + 2H,0 4-0.53 
Te ТебзН* *4-3H* | +4e ge + 2H;0 +0.56 
Те02- -- ЗН,О | --4е | + 60H- —0.57 
H,Te0, | + 3H* | --26 ToO {+ 4н,0 +1.02 
теор + HO | 2e | Teo?" зой- >+0.4 
Tht- +4e | Th —1.90 
Th | тов | +4e Th} + 40H- | —2.48 
Ti?* +2e | Ті —1.63 
TiO, | + 4H* ге | Ti} + 28,0 —0.86 
Ti TiO?* -- 2H* +4е | Ti} + Н,О ~—0.88 
TiO?* + 2H* +e | Ti?* UT Н,О ~+0.1 
Тіз+ -e | Ти» —0.37 
TiF2- +4e | Ti | + 6F- —1.19 
ті» +e |ті — 0.336 
TIBr| +e | ТІЇ + Br- — 0.656 
м | пе +e | TI] + c- —0,557 
TIOH +e | Til + OH- —0.344 
712+ +2e | TI* +1.28 
ТО | + 3H,O |--4e | 2TI* + 60H- +0.02 
Кы AN 2285-1229 bem. nude ee 
узи +3е | 01 —1.8 
04+ Че 03+ —0.64 
U(OH), { зе | U4} + 30H- —241 
U |00,%--2Ң0 |+4e | 9] + 40H- —2.39 
UO + 4H* +e | 04 2H,0 +0.55 
UOR 42e | U0,1 4-0.45 
ровно ан! 42e | 04. 25,0 +0.33 
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Table 40 (continued) 


а Highest degree Lowest degree of 
ment of oxidation ne oxidation Eo, V 
Yu +2e | У} —1.18 
ува e Қосы —0.255 
р VO?* + 2H* +e уз + H0 +0.337 
Y voz Бе" | УО“ —0.044 
VOł + 2H* Фе | VO** + но -Е0.9994 
ХОД + 4H* +2e | У + 2H,0 --0.668 
УО + 4H+ +3e | У2*-+ 2H,0 4-0.360 
VOł + 4H* +5e | У | + 2H,0 —0.25 
VO$- + 6H* --2e | VO* + 3H,0 +1.26 
H$VO; + АН“ ге | бағар 3H,0 +1.31 
WO, АН“ 44e | W4 + 26,0 —0.12 
W(CN)i- +e | М (Су --0.457 
W;0; | + 2H* фое | 2W0,} + На —0.04 
W | wo,}+6H+ | +6e | МУР ЗН —0.09 
2WO--2H* | +2e | №»05 НО —0.03 
WO?" + 8H* +6e г + АН,0 +0.05 
wot ано | “бе | Wy + 80H- —1:05 
1-11 -----: 
Zn?* 4-26 | Zn —0.7628 
Zn(CN)i- +2e | Zał + 4CN- —1.26 
Zu | Zn(NHgÀ* +2e | Zn + АХН, --1.04 
Zn(OH): 4 122 | Zn} + 20H- —1,245 
ZnO- оно | +2e | Zny + 40H- —1.216 
ZnS | (wurtzite) +2e | Zn} + 877 —1.40 
ZrO?* + 2H* 4e | Zr} + НО —1.57 
Zr ZrO, | + 4H* the | 714 2Н20 --1.43 
H,Zr0,|4 + НО | +4е | Zr + 40H- —2.36 
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uon 
-njos “09% 


jo morog 
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Table 42 


Spectral Wavelengths and Colours Corresponding to Them 


Ranges of the wave- 
lengths of the light 
being absorbed, nm 


Colour of the radiation 
being absorbed 


Supplementary colour 
(observed colour of 
solution) 


—Z— — я 


400-450 
450-480 
480-490 
490-500 
500-560 
560-575 
575-590 
590-625 
625-750 


Violet 

Blue 
Green-blue 
Blue-green 
Green 
Yellow-green 
Yellow 
Orange 

Red 


Yellow-green 
Yellow 
Orange 

Red 

Purple 
Violet 

Blue 
Green-blue 
Blue-green 
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Таріє 44 


Properties of Selected Solvents 


Den- 
Molecular | si Refra- 
No. Solvent Formula weight, SEE ctive 
M в/ст index 
1| Acetic acid CH3COOH 60.054 |1.049 |1.372 
2| Acetone снасоснз 58.081 |0.791 |1.359 
CHs 
3| Amyl acetate сизсооснасна 130.190 |0.856 |1.400 
(iso) ~ 
CH3 
Нас 
4 У N 406 
4 | Ату! alcohol CH-CH2-CH20H 88.151 |0.806 |1. 
(iso) / 
нс 
5| Aniline CeHsNHe 93.130 |1.022 |1.586 
6 | Benzne || Сена 78.144 |0.8790|1.501^ 
7| Benzyl alcohol свнъснеон 108.141 |1.045 |1.539 
8| Butanol (iso) (CH3)eCHCH20H 74.124 |0.803 1.396 
9 | Butanol (normal) санҙон 74.124 |0.810 |1.399 
10 | Butyl acetate CH3COOC4H$ 116.162 [0.882 |1.395 
(normal) 
11| Butylamine Санахна 73.140 10.740 [1.201 
(normal) 


12| Butylcellosolve| HO-CHo-CHa-O-C4Hg |118.178 |0.902 1.417 
(ethylene gly- 


Col mono-n- 
butyl ether) 
13 | Carbon disul- сва 76.143 |1.263 |1-627 
phide 1 
14 | Carbon tetrach- ссц 153.839 |1.595 |1-46 
loride 
15 | Chlorobenzene CeHsCl 112.503 |1.107 1.525 
(mono) 46 
16 | Chloroform CHCl, 119.390 |1.489 [1-4 
17 | Cyclohexane сен 84.463 (0.779 ын 
18 | Cyclohexanol сән он 190.162 [0.495 |1- 452 
20 | GXelohexanone Св 400 98.146 |0.949 [1-407 
есап (деса- [umm 138.255 [0.890 |t. ^7 
hydronaphtha- 
lene) 


Io OT EN NEN S Lr 
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Mel Surface Di 
Ма | вопиш| Vapour | geo" | Solubility elect- | ash 
point, | Point, pressure, 20*C, in water, | constant, | Point, |No. 
°С ec cm Hg dy- g/100 ml (~ 20 °C) °С 
nes/cm 


+16.6 | 118.1 | 1.5 (25 °С) | 27.8 со 9.5 40 1 
—94.9 | 56.1 |22.0 (25 °С) | 23.7 со 


-15 135.5 |15.7 (2090) | - 0.25 (15 *C) 5.26 | 25 3 


—134 |128 0.2 (20 °С) | 23.7 | 2.67 (25*C) | 15.8 | 42 4 
—8.0 |184.25| 0.24 {50 °С)| 42.9 | 3.66(25 °C) 7.2 |71 5 
45.5 | 80.8 | 9.6 (25*C) | 28.9 | 0.175 (2020) 2.3 | —8 6 
—15.3 |206 0.1 (60°С) | 38.3 | 3.66 (2020) | 13.1 | — 1 
—108 |108 1.8 (31 °C) - 8.5 (20 *C) 18.8 | 34 8 
-19.9 |117.7 | 0.64 (25*C)| 24.6 | 7-9 (20 °C) 17.8 | 42 9 
mL 125 18 (20 *C) = 2.3 (20 °C) 5.0 22 |10 
—50.6 | 77.8 - 21.6 со 5.4 - 11 
mi 170.6 | 0.9(20 °C) - 50 - 60 |12 
—112.8| 46.25 | 29.8(20 °С) | 33.6 0.18(20 °C) 27 | -20 |13 


0.08 (20 °C) 2.2 Does | 14 
not 
ignite 

0.049 (30 °C) 5.7 29 15 


—22.9 76.7 |11.5(25 °C) 26 


= 132.0 | 0.88 (20 °С) | 33.2 
19.9(25*C) | 27.1 | 0-82(20 °C) 5.1 | Does |16 


not 
ignite 
6.5| 81 1.8 (25 °C) = 0.01 (20 °C) 2.0 їт (чт 
+24 164.5 1.0 (56 °С) | 34.0 4.0 (20 °C) 10 68-72 | 18 
== 155 0.85 (20 °С)] — 2.4 (30 °C) a 40 19 
practically - 57-58 | 20 


—125 |189-192| 0.06(20%0)| - 
insoluble 
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Molecular Ut Retra- 
No. Solvent Formuia weight, |20°С, | ctive 
M g/cm3 index 
21| o-Dichloroben- CoHaCle 147.012 |1.305 |1.552 
zene 
22| Dichloroethane снос-снаст 98.968 |1.257 |1.444 
(ethylene 
dichloride) 
23| Diethyl ether C2H50C2H5 74.124 |0.714 [1-354 
(ethyl ether) 
24 | Diisopropyl ether| изс CH3 102.178 [0.715 |1.308 
Чворгоруї \Ун-о-б 
ether) 2 55 
Нзс СНз 
25 | 1,4-Dioxane (CH2)402 88.108 |1.033 |1.422 
26| Ethanol CoHgOH 46.070 (0.789 |1.362 
21 | Ethanolamine номсноснгон 61.086 |1.018 |1.454 
28 | Ethyl acetate CH3COOCoHs 88.108 |0.901 11-372 
29| Ethylene glycol HOCH2CH20H 62.070 |1.114 [1.431 
30 | Furfurol C4HaCHO2 96.087 |1.160 |1.526 
31| Glycerin CH20HCHOHCH20H 92.097 |1.201 |1.473 
32| Hexane (normal) сни 86.178 |0.6803|1.3754 
33 | Methanol снзон 32.043 |0.792 |1.329 
34 | Methyl cellosol- | но-сНо-сНо-0-сНаз 16.097 |0.965 |1.103 
ve (ethylene 
glycol mono- 
methyl ether) 


35| Methyl ethyl CH3COC2Hg 12.108 |0.805 |1.379 
ketone 
36 | Methyl isobutyl (CH3)2CHCH2COCH3 100.162 |0.800 |1.396 
ketone (hexone 
37 | Nitrobenzene CeHgNO»2 123.114 |1.203 |1.552 
38 | Octane (iso) СвНив 114.232 |0.708 |1.401 
39 | Octane (normal) СвНав 114.232 |0.703 |1.398 
40 | Propanol (iso) C3H70H 60.097 |0.789 |1.381 
^1 | Ргорапої (пог- C3H70H 60.097 |0.804 {1.385 
mal) 
42) pyridine (73:13: 19.103 |0.982 |1.509 
43) Sulphuric acid Н:804 98.082 |1.834 |1.429 
44) Tetralin сино 132.207 |0.971 |1.543 
45 | Toluene CoHsCHg 92.141 |0.866 |1.496 
^6 | Turpentine 23 а 0.85-0.88|—1 - ^7 
чт | Water H20 18.016 [0.997 |1-333 
“8 | Xylene (mixture СвНао 106.169 |0.88 |1.506 
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Table 44 (continued) 


Surface - 
Mel | вошае| Vapour |98192) бошрину | Pr | Piash 
point, | Point, pressure, 20°C, in water. | constant,| point, Хо. 
ecc "с ст Не ду- g/100 ml (-20*C)| °С 
nes/cm 
—16.7 |180.2 | 0.13(25°C) | — "| 0.014 (25 °С) 7.5 77 |24 
—35.3 | 83.5 7.7(25°C) | 0.84 | 0.87(20*C) | 10.5 12 |22 
-111.6| 34.6 | 53.7 (25 °С) | 16.5 6.95 (20 °C) 4.3 | —40 |23 
<—60 | 68 15.8 (20 °С) | 32 1.2 (25 °C) - —22 |24 
11.7 | 101.1 2.7(20*C) |36.5 со 3.0 5 |25 
—111,8| 78.32] 5.9(25°C) |21.9 со 25.0 11 26 
+10.5 | 172.2 - - со = - |21 
-83.6| 77.15] т.3 (20 С) |23.75 | "7.9 (20°C) 6.2 4.4 | 28 
—17.4 | 197. 3.9 (120 °С)| 47.7 со 41.2 - 129 
—39 [162.1 2.5(729C) | 43.5 8.3 (20 °C) 41.9 | 94 30 
+18.2 | 290 0.1 (125 °C)} 64.5 со 43 160 31 
-94 68.8 | 15.1(25°C) | 18.4 |0.014(16 °C) 1.9 |-31 132 
-94.9| 64.65] 12.4 (25 °С) | 22.5 со 32.3 6.5 | 33 
— [124.5 6.2 (2090) | - со 17.2 | 36 |за 
=86 19.6 | 9.84 (25 20)|24.6 | 27.3(20*C) | 18.4 |-7.2 |35 
—84 |115.65| 2.0(25°C) | - 2.3 (25 °C) - 15.6 | 36 
+5.7 |210 0.75 (80 °С) | 43.6 0.19 (20 °C) 35.5 90 31 
—90 |118 - - - = |<—12 | зв 
—57 [125.0 4:1(20:50) | = 0.0015(20*C) 2.0 |447 |39 
-88.5 82.3 10.0 (39 °C) 21.7 со 18.6 18.8] 40 
—127 | 97.2 1.45 23.6 со i 25 |а 
12.5 20 |49 
—38.2| 115.1 1.54 36.6 оо 
+10.5 5 9С)| (55) оо 284 Does |43 
5| (330) |<0.001 (25 °C) mot 
ignite 
—35 |207.3 | 0.03(20* | -  14900:1Q07O| - 78 јаз 
-88 |110.8 | 2.8(25°С) |28.4 | 0-047(209С 2.4 5 145 
Ў E 40) | 14.4. |e0.2(15*C) | 2.17 | 30-37 | 48 
зү 153-180 | 0.45 (20 °C) 4 o 
0.00 | 100.0 | 2.38(25*O) | 72.75 = oes | 47 
not 
ignite 


—25.3 | 138-145 | 1.0(20%0) |28 0.013(25*C)| 2.4 | 20 јав 
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Table 45 (continued) 


E. Extraction of Various Elements from Hydrochloric, 
Hydrobromic, Hydroiodic and Nitric Acids by an Equal Volume 
of Diethyl Ether 


100 
80 
х 
+ 60 
о 
8 
4240 
ч 
20 
: і 3 48 Т а 4 ф S4 6 
NE: 7 8 7 
A normality (п the aqueous phase HI normatity in the aqueous phase 
7 P! y 7 
100 тт 
ДТ” А w 
ao НЕТ ра | ар, s 
ITI. 
EE) 14 ! г i 
ILF 3 
ти и | 8 
ы Hi As 5140 > 
20 4 ч 
М 2 + и || 
4 2. € pi? 


2 4 6 8 0/0 М, 
ЖМ; normatity in the agueous Р! 
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Table 46 


Separation of Organic Compounds 
A. Classification of Individual Compounds According to Their 
Behaviour under the Action of Some Reagents 

A test of the examined compound is consecutively treated with 
the following € es (a) distilled water, (b) diethyl ether, (c) 1.2JV 
hydrochloric acid, (d) 1.5. sodium bicarbonate solution, (e) 2.5 
caustic soda solution, (f) concentrated sulphuric acid, and (g) 85% 
phosphoric acid. 

. These reagents are used to treat separate portions of the test in the 
given order. A test is considered to be soluble in one reagent or another 
if it dissolves upon shaking for two minutes at room temperature in 
à quantity which is 30 times greater in mass than the given reagent. 

1. Water treatment 
! 


Does not dissolve 


Dissolves | 
3. 12 М НСІ treatment 
І 


1 
2. Ether treatment 
| 


| 
Dissol ves Does not dissolve Dissolves Does not dissolve 


І | | 
Group Р, Group Р» Group O 
4. 2.5N NaOH treatment 
| 


Dissolves Does not 
dissolve 


5. 1.5N | NaHCO; 


treatment 


Nors N and 5 
is present are absent 
| 
Dissolves Does not 
dissolve 


Group M 
6. Concentrated 


Group Кі Group Кз H380, treatment 
! 
— 
тэн Does not dissolve 
І І 
Group H Group I 


і 
1. HPO; treatment 
| 
MM NEN cL 
Dissolves Does not dissolve 


І ! 
Subgroup На Subgroup Hy 
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Table 46 (continued) 


B. Composition of Groups (see Table 46,A) 
(the chief compounds of every group are italicized) 


Group Р, 


i А я Ins 
Mainly monofunctional compounds with five or less carbon ato: 


in a molecule. 
1. Presence of only C, H and O 
Alcohols 
Aldehydes and ketones 
Carbozyl acids 
Acetals 
Anhydrides 
Ethers and esters 
Some glycols 
Lactones қ 
Phenols (partially) 
2. Presence of N 
Amides 
Amines 
Heterocyclic amines 
Nitriles 


Group P 


Nitroparaffins 
Oximes 
3. Presence of a halogen 
Halogen-substituted comp- 
ounds of subgroup I 
4. Presence of S d 
Oxyheterocyclic S-compoun 
Mercato acids 
Thioacids d 
. Presence of N and наран 
Halogenated amines, amic 
nitriles 
6. Presence ої N and 5 
Aminoheterocyclic comp 


сл 


ounds 


2 Р Е Р Р r more 
Substances having an average molecular weight, with two ог 


Ча ng 
polar groups (except for “үглэсэн and sulphinic acids, which Бер 
ey have only one polar group i 


to the Р, group, although t 

cule). 

1. Presence of only C, H and O 
Dibasic and polybasic acids 
Нуатотуасійѕ 
Polybasic alcohols 
Polybasic phenols 
Simple carbohydrates 

2. Presence of metals 
Acid and phenol salts 

arious metal-containing com- 
pounds 

3. Presence of N 

mine and organic-acid salis 

mino acids 
Ammonium salts 
Amides 

ines 

Amino alcohols 
Semicarbazides 
Semicarhazones 
Ureas 


le- 


4. Presence of halogens 
Halogen acids 
Acyl halogenides ( 

of hydrolysis) 
Halogen alcohols, 
dehydes, etc. 

5. Presence of S 
Sulphonic acids " 
Alkyl sulphonic acids 
Sulphinic acids 

6. Presence of N and à : 
Amine and halogen-ac 

7. Presence of N and 8 di 
Aminodisulphinic ac! ak pase? 
Hydrosulphates of ыг 
Cyanosulphonic =. 8 
Nitrosulphonic acids 


as 8 result 
as 


halogen al 


ер 
won 


Group O: Bases 


Diaryl- and triaryl-amines, 


when treated with HCl. 
Amines (Amines with sufficiently 
strong negative components 
belong to the M group) 
Amino acids 
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Table 46 (continued) 


and also carbazols, belong to the 
M group. In addition to the listed below the O 
number of oxygen-containing compounds whic| 


roup includes a small 
form oxonium salts 


Amphoteric compounds (amino- 
phenols, aminothiophenols, 
aminosulphoamides) 

Aryl-substituted hydrazines 


N-Dialkylamides 


Group A,: Strong Acids 


1. Presence of only C, Н and 0 3 
Acids (usually, the number of 
carbon atoms in a molecule 
is less than 10) 4. 
2. Presence of N 
Amino acids 
Nitro acids 5. 


Cyano acids 
Heterocyclic nitric and carbo- 
xylic acids 


Polynitrophenols 6. 


Group Ag: Weak Acids 
р А» 


1. Presence of only С, Н and 0 
Acids (high-molecular) 
Anhydrides 
Phenols (including esters of 

phenol acids) 


Enols 3. 


2. Presence of N 


pi eon 4. 


Amides (including N-mono- 
alkylamides) 


Aminophenols 5. 


Amphoteric compounds 
Cyanophenols 
Imides 


N-Monoalkyl aromatic umines 6. 


N-Substituted hydroxylamin- 


es 
Amino acids 
Oximes 


. Presence of S 


Sulphonic acids 
Sulphinic acids 
Presence of halogen 
Halogen acids 
Polyhalogenophenols 
Presence of N and 5 
Aminosulphonic acids 
Nitrothiophenols 
Sulphates ої weak bases 
Presence of S and halogens 
Sulphohalogenides 


Nitroparaffins, primary and se- 
condary 

Trinitro aromatic 
bons 

Ureides 

Presence of halogens 

Halogenophenols 

Presence of S 

Mercaptanes 

Thiophenols 

Presence of N and_halogens 

Polynitrohalogenated aroma- 
tic hydrocarbons 

Substituted phenols 

Presence of N and 5 

Aminosulphonamides 

Aminosulphonic acids 

Aminothiophenols 

Sulphamides 

Thioamides 


hydrocar- 
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Group М 
Neutral compounds 


Table 46 (continued) 


containing nitrogen or sulphur. Only 


a few of them are distilled with vapour. 


(Only the most common 


1. Presence of N 
Anilides and toluidides 
Amides 
Nitroarylamines 
Nitro hydrocarbons 
Aminophenols 
Azo, hydrazo and azoxy com- 

pounds 

Di- and tri-arylamines 
Dinitrophenyl hydrazines 
Nitrates 
Nitrites 


Group H 


Neutral compounds not contain 


classes are given) 

2. Presence of S 
Mercaptanes 1 
N-Dialkyl sulphoamides 
Sulphates, sulphonates 
Sulphides, disulphides 
Sulphones 
Thioethers 
Thiourea derivatives 

3. Presence of N and S 
Sulphamides 

4. Presence of N and 

Halogenated amines, 
nitriles 


halogen 
amides, 


ing nitrogen and sulphur. Distilled 


off with vapour. The Н, subgroup includes compounds containing not 


more than 7-8 carbon atoms in a molecule; 
the remaining compounds of this group. 


Alcohols 
Aldehydes and ketones 
Esters 
Ethers 
Unsaturated hydrocarbons 
(Acyclic unsaturated hydrocar- 
bons and the cyclic unsaturated 
hydrocarbons which easily 
sulphurize) 
Acetals 


Group I: Inert Compounds 


Hydrocarbons (including most 
cyclic hydrocarbons and all 
saturated acyclic hydrocar- 
bons) 


the H, subgroup contains 


Anhydrides 

Lactones A 

Polysaccharides (they carbonize 
in concentrated Н,5О4) 


Halogen derivatives ої hydrocar- 
ons 
Diaryl ethers 
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Table 46 (continued) 
C. Various Organie Compounds Belonging to the Main Groups 


Naphthalene 


Compound | Group Compound Group 
> 1,2,3,5-Tetrame- 
Acids thyl benzene 
n-Butyric Рг (Isodurene) н, 
Chloroacetic P, 1,3,5-Trimethyl 
a-Chloropropionic P, benzene (Меві- 
Crotonic Р, tylene) Hs 
Isovaleric Р,-К, m-X ylene нг! 
Valeric < o-X ylene H,-I 
Alcohols p-Xylene Hyl 
tert-Amyl Р, n 
Benzyl Hi n-Amylamine Р, 
n-Butyl Р, Aniline | о 
Cyclopentanol H, Benzylamine Р, 
Isoamyl Р-Н, Diethylamine Pi 
Isopropyl methyl Di-n-butylamine о 
carbinol Р-Н, Di-n-propylamine P,-0 
Тзоат ат те Р, 
Aldehydes Piperidine Р, 
n-Butyric Р,-Н, Tri-n-propylamine о 
Isobutyric Р, Елене 
Isovaleric Hy 
Ё Benzyl acetate H, 
Amides n-Butyl acetate H, 
Acetamide Р,-Р, sec-Butyl acetate H 
Acetanilide рық n-Butyl carbona- Мұн 
тіде гэ te і-Нә 
АН де Р,-Р, n-Butyl formate P,-H, 
Formanilide Р,-М n-Butyl oxalate Hy 
Isobutyramide Pi-Po Ethyl acetate Р-Н, 
Propionamide Р,-Р, Ethyl benzoate Hs 
Ethyl caprylate He 
Ethers Ethyl carbonate P,-H, 
n-Butyl н, Ethyl malonate Hs 
Diethyl Р-Н Ethyl oxalate Р,-Н, 
Diisopropyl Ay Ethyl phthalate H, 
Ethyl isopropyl Р-Н, Ethyl succinate Н, 
Ethyl methyl Р, Isopropyl acetate P, 
5 Methyl carbonate Р,-Н, 
Aromatic Methyl isobutyra- 
hydrocarbons te 4 
: Рен; 
Cymene I Methyl isovalerate| H, 
Diphenyl methane H,-I Methyl malonate P,-H, 
I Methyl propionate 
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Table 46 (continued) 


Compound 


Group Compound Group 
n-Propyl acetate P,-H, Methyl-n-propyl 
n-Propyl formate 1 ketone Р-Н, 
M Pinacoline Р-Н, 
Nitriles Succinonitrile Р,-Р,-М 
n-Butyronitrile M Trimethylene суа- 
Isobutyronitrile РЕМ піде РЕМ 
Propionitrile Р Nitro compounds 
Ketones Nitrobenzene M 
Acetophenone H, Nitroethane Ка 
Benzophenone H, Nitromethane Р,-К, 
Benzyl ketone H, Phenols 
Cyclohexanone Р,-Н, 
Сусіорепіапопе P: Chlorohydroqui- 
Di-n-butyl ketone нн, попе Р,-К, 
Ethyl methyl Ке Hydroquinone 1 
tone P, Phenol Р,-К, 
Isopropyl methyl Phloroglucinol Рук; 
etone P, 


D. Widespread Compounds Whose 
Foresee 


Belonging to a Group Is Dfficult 


Compound 


Group Compound Group 

а а eos | a. 
Acetal P,-H, tert-Amy] alcohol Р, 
Acetamide Р,-Р, n-Amylamine P, 
Acetophenone H, Aniline 0 
Acetoxime P, Anthranilic acid к (0) 
Acetyl piperidine Pi | Azelaic acid Ky 
Adipic acid к, Barbituric acid Ky 
Allyl acetate Р-Н, Benzene  sulphi- є 
Allyl alcohol Р, nic acid : РІК 
B-Aminoethyl al- Benzene  sulpho- 

cohol Pi nic acid Р, 
2-Aminoisobuty- Benzidine о 

ric acid P, Benzoyl acetone Hs 
m-Aminophenol Ра-РеКа | Benzoyl carbinol P, 
?-Aminophenol Ра-Ра-Ка | Benzyl alcohol H, 
p-Aminophenol Ke Benzylamine P; 
o-Amino-p-valeric Benzyl тајопіс 

acid K,(0) acid Река 
n-Amyl alcohol H, Benzyl salicylate Ко 
sec-Amyl alcohol РЕН 


1 Biuret Р,-М 


С еса 


Table 46 (continued) 


Compound Group Compound Group 
Bromal А Р Diethylamine P, 
о-Втоторгоріопіс B-Diethyl amino- 

acid P,-K, ethyl ether P, 
n-Butyl acetate H, Diethyl barbitur- 
sec-Butyl acetate Hy ic acid Ks 
n-Butyl alcohol Р Diethyl ether Р,-Н, 
n-Butyl carbonate| Н,-Н, Diethyl ketone Р-Н, 
n-Butyl ether H, Dimethyl acetal Р-Н, 
n-Butyl formate Р-Н, 2. 4-Dinitroaniline 0-М 
n-Butyl oxalate Ha Di-n-propylamine Р,-О 
n-Butyraldehyde P,-Hy Diphenyl methane H-I 
n-Butyramide Р, Dioxane P, 
n-Butyric acid Р Durene (1,2,4,5- 
n-Butyronitrile M Tetramethy! 
n-Butyryl chloride РЕН; benzene) Hs 
Camphor Hy Ethyl acetate Р,-й; 
Carbon  disulphi- Ethyl acetoacetate Р, 
е M Ethyl benzoate Il, 
Chloral P, Ethyl carbonate Р-П, 
B-Chloroethyl асе- Ethyl lactate Р,-Н, 
tate п Ethyl malonate Ha 
Chlorohydroquino- Ethyl mercaptan Р,-М 
ne Р,-К, Ethyl methyl 
a-Chloropropionic ether Р, 
асід Р, Ethyl methyl ke- 
Citric acid Ра tone P, 
Cyanoacetic acid Pi Ethyl nitrate РЕМ 
Cyclohexano! Н; Ethyl-o-formate P,-H, 
Cyclohexanone Р-Н, Ethyl oxalate Р,-Н, 
Cyclohexyl aceta- Ethyl phthalate H, 
te Н, Ethyl salicylate к, 
Cyclohex ylamine Pi Ethyl succinate п 
Сусіорепіапої н; Ethylal Р,-Н, 
Сушепе І Ethylene diamine Р, 
Diacetone alcohol P, Ethylene glycol Р, 
Dibenzoyl metha- Formamide Р,-Р, 
пе Hy Formanilide РЕМ 
а,В-О1Ьготорго- Fumaric acid Ki 
ionic aci P,-K, Furfuryl alcohol Р, 
2,2-Dichlorohydro- Glutaric acid Р, 
quinone Ks Glycerin P. 
а ,a-Dichlorome- Glycin P, 
thyl ether Р, Guanidine Py 
2,6-Dichloro-4-ni- Hydroquinone Р, 
troaniline M 


| 


23—1845 
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Table 46 (continued) 


Compound Group Compound Group 
p-Hydroxybenz- Methyl isovalera- 
aldehyde Кин, te | ‚Н, 
o-Hydroxybenzyl Methyl levulinate Р,-Н, 
alcohol Р,-К, Methyl malonate Р-Н, 
Indene Н, Methyl-n-butyrate Р-Н, 
Indole M Methyl nitrate P\-M 
Іѕоату] alcohol P,-H, Methyl-n-propyl 
Isoamylamine P, carbinol Н; 
Isoamyl salicylate K,-H, Methyl-n-propyl 
Isobutyl formate P, ketone Р-Н, 
Isobutyramide P, Methyl-o-formate Р-Н, 
Isobutyric aldehy- Methyl propionate P, 
de P, m-Nitroaniline О 
Isobutyronitrile РМ o-Nitroaniline O-M 
Isobutyryl chlo- p-Nitroaniline 0 
ride P, Nitroguanidine K,-M 
Isodurene (1,2,3,5- Nitromethane Р,-К, 
Tetramethyl- p-Nitrosodiphe- у 
benzene) н, nylamine Кум 
Isopropyl acetate P, Nitrourea Кум 
Isopropyl methyl Oxamide M 
ketone P, Paraldehyde Р,-Н, 
Isovaleric aldehy- Phenol Р,-К, 
de H, Phenoxyacetic В 
Isovaleryl chlori- acid PK, 
de Р,-Н, m-Phenylenedi- 
Lactic acid P, amine Р,-Р, 
Maleic acid Р,-Р, o-Phenylenedi- 
Malonic acid P, amine Р-Р. 
Mandelic acid Pi p-Phenylenedi- 
Mesitylene Ha amine Р, 
Mesityl oxide H; Phenyl hydrazine о 
N-Methyl acet- Phloroglycinol Р,-К, 
anilide O-M Phthalic acid Ка 
Methyl  acetoace- Phthalic anhydri- 
tate P, de Н; 
Methylal Р-Н, Phthalimide к, 
N-Methyl benzyl- Picric acid K, 
amine о Pimelic acid Река 
Methyl carbonate P,-H, Pinacol Р, 
Methyl chloroace- Piperidine P, 
tate Р-Н Polyoxymethy- 
Methyl citrate р-н, [tim ы и Р-Н; 
Methyl isobutyra- Propionamide РР» 
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Table 46 (continued) 


Compound | Group | Compound Group 

Propionitrile Р, 2,4,6-Tribromo- 
Propionyl chlori- phenol к, 

де P, 2,4,6-Trichloroani- 
n-Propyl acetate Р-Н, line о-м 
n-Propyl formate Р, 2,4,6-ТгісШого- 
Propylene glycol n phenol K, 
Protocatechuic Trimethylene gly- 

aldehyde Р,-К, со! Р, 
Ругідіпе Р, Trimethylene cya- 
Pyrocatechin Р, піде РЕМ 
Pyrrole M Tri-n-propylamine о 
Resorcinol Р, ыы gu- 
Sebacic acid К, anidine O-M 
Succinimide Р,-Р, Urea Ра 
Succinnitrile P,P,M ||Vanillin 2 Ky 
Sulphanilic acid Ky n-Valeric acid К, 
|Triacetin (glycer- n-Valeric aldehyde Hi 

in triacetate) Р-П, Xylenes Н,-1 
2,4,6-Tribromoani- 

line M 
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Table 47 


Substances Used for Drying 
A. Drying of Gases 


Amount of steam, 
mg, remaining in 


Substance Character istics cassie * НЕС 
of 1-5 1/1; 
1—30.5 °C 
CuSO, Anhydrous 2.8 
CaCl, Granulated; average com- 1.5 
Position: CaCl,-H,O 
CaCl, Technically anhydrous; 1.25 
average composition: 
CaCl, -1/4H,0 
ZnCl, tick 0.98 
Ва(С10,), Anhydrous 0.82 
аон Stick 0.80 
CaCl, Anhydrous 0.36 
Mg(Cl0,), -3H,0 - 0.031 
OH Stick 0.014 
Silica gel — 0.006 
CaSO, Anhydrous 0.005 
СаО - 0.003 
#,50, 100% 0.003 
Mg(C10,), Anhydrous 0.002 
1,0, — 0.001 
ао - 0.0007 
Р.О, 


— 0.00003 
B. 


- Drying of Liquids 


Liquid | Drier 


Acids Na,SO, 
Alcohols К.СО,, CuSO,, CaO, NaSO, (but not 
aCl,, Са 
Aldehydes CaCl,, Ме(С10,), 
Аш NaOH, КОН, К.СО, (but not СаС1„) 
8 


Carbon disulphid є 
Sters 

Ethers 

Hydrazines 
ydrocarbons 


alogen-derivative 
ones 
Ketones 


Nitriles 


itro com ounds 
Phenols Е 


КОН, K,CO,, Bao 

CaCl,, Mg(CIO,), 

Ха,80,, Сас, Ма(С10,), 

сай, Na, СаС,, К,С0,, Ма(С10,)2 
2 8 

СаСі,, Na, СаС,, Mg(C10,), 

CaCl, Mg(ClO,), (but not Na) 


КъСОз, CaCl, Mg(ClO,), (for higher 
ketones) 


2-08 
CaCl,, Ма, 80 ; Ме(СІО, 
Ма; 30, 2994, Mg( 4); 


Table 48 


Preparation ot Hygrostats 
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‚ Relative pressure ої water vapour over mixtures of solid salts 
With their saturated aqueous solutions, over mixtures of anhydrous 
salts with their hydrates and over mixtures of two differing hydrates; 
Water vapour pressure at a given temperature is taken as unity. 


Temperature, *C 


Mixture 10 15 20 25 30 
relative water vapour pressure 
BOR 45-8 ев = | = |00 | — | == 
KOH ied = | = 0006: | == | о 
NaOH рр = |= | ФО | == | = 
СаВг,-6Н,О ........ 0.23 | 0.21 | 0.19 | 0.17 | 0.15 
CaCl,-6H,O .......- 0.38 | 0.35 | 0.32 | 0.29 | 0.26 
K,CÓ,-2H,0 ....:.:: 2 | — | 0.44 |045| — 
Ca(NO,)y-4H,0 1111 0.65 | 0.60 | 0.55 | 0.50 | 0.45 
ай НО mie eo eom ніц 0.63 | 0.61 | 0.59 | 0.57 | 0,55 
NELNOS уши оо ња 0.69 | 0.66 | 0.63 | 0.60 0.57 
Ша o aas imd c жец 0.75 | 0.75 | 0.75 | 0.75 | 0.75 
Мамо, с:2::е%е%9 0:77 | 0.76 | 0.75 | 0.74 | 0.73 
ЕСІ сша чки - - 0.86 | 0.85 | 0.85 
NaSO,40H,0 ....--- — |0.95| 0.90 | 0.85 | 0.78 
Na;CO,40H;0 2222... = | — | 0.94 | 0.89 | 0.87 
KNO, тесе uus ER == | == 25 0.94 | 0.94 
а,В,0,440Н,0 ....--- =| =] 0. = ВЕ 
MgCl, + MgCl, -2H,0 — — 0.0005] — — 
pv 2 КОН-Н,0 ..... Ера 0.02 
aCl + CaCl,-H,0 = | же . = ||| = 
Ма,50, + №50, -10H;0 0.69 | 0.72 | 0.76 |0.80| — 
I + NaOH НО = | - 0.03 aul = 
«ӘН -- -- -- 5 ч- 
КЗЫ: К: НО Z |042| олз | 0.14 | 0.15 
Ма, СО, + Ма,СОз-Н,О .. — - - 0.20| — 
Na;B,O, + Nà,B,0, 58,0 — | == || бо | е | = 
Na HPO, + МагНРО,-2Н:0 — | 0.27 0.28 | 0.29 | — 
NaBr + NaBr-2H,0 . 0.30 9:45 0.34 0.36 | 0.38 
Сасі, -Н,О + CaCl 26,0 = 10: - == С 
CaCl 2860 4 CaCl, 6йго | 0.21 | 0.21 | 0.22 | 0.22 | 0.23 
Na,B,0, -5H,0 + МазВаО; X 8 
10880 erate = | = | 08 CE ET 
МИРО, 2H,0 + NA 4” | 0,50 | 0.53 | 0.56 | 0.59 | 0.62 
Na,CO,-H,0 + Na,CO, 4080 0.66 | 0.69 | 0.72 |0.76 | — 
N : HPO,X 
a;HPO,7H,O + Ма и | 0,65 | 0,10 | 0.75 [0.84 | — 


X 12H,0 
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Table 49 


Principal Organic Reagents 


Abbreviations used: grav. for gravimetric analysis; vol. for volu- 
metric and similar analyses. In cases of gravimetric and volumetric 
one atom of a metal is given in parentheses in the sixth column. 


A. In the Alphabetical Order of the Reagents 


No. Reagent Synonymous names 


1 | Alberon Dichlorosulphodi- 


СНз Сн; methyloxyfuch- 
HO | | о sone dicarboxylic 
\4N А acid; chromoxane 


pure blue dye 
BLD 


ноос/ УУ УУ хсоон 
| 
UN Ó „а 
“оын 
Eee == 
2 | Alizarin 1,2-Dioxyanthra- 
O OH quinone 


Alizarin Red S Alizarin S; sodium 


о OH alizarin (Шр 
E 3 OH nate; 1,2-di уй- 
27А”А”2 reor rai 
-Н;0 ne-3-sulphoni с 
ИМА у acid, sodium salt 
! SO3Na 
о 
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едо analysis; phot. for colorimetric, spectrophotometric, fluoro- 
eterminations, the number of molecules of a reagent bounded with 


Molecular weight 


M log M Elements being determined Method 
539.35 | 73188 | Be?*, А+ Phot. 
240.22 | звов | дин, Zr, ТЫУ, F- Phot. 


А13+, ZrlV, ТЫУ, Ga**, Phot. 
F-, ти“, ОО 


360.28 | 55664 
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Мо. Reagent Synonymous names 
4 | Aluminon Ammonium salt of 
aurine tricarbo- 

"қ ey xylic acid 


ASO3H2 
= 1 
4 у. мм“ ~ —\ 
(С-һ-һ-Су-ми-мен-/7)-ко; 


7 | Arsenazo I 


AsO(OH); ОНОН 


ex Ј | 
аа МАЛ 


ЭР Усоокн, 
о 
5 | Anthranilic acid o-Aminobenzoic 
COOH acid 
| 
Су" 
Хи 
6 | Arsasene 1", 4-Diazoamino- 


1,1'-azobenzene- 
4"-nitrobenzene 
arsonic acid-2 


Benzene-2'-arsonic 
acid-(1'-azo-2)- 
1,8-dihydroxyna- 
phthalene-3,6-di- 
sulphonic acid, 
disodium salt; 


acid-(1'-azo-2)- 
Бепгепе-2”-аг50- 
піс ас14-(17-а20- 
7)-1,8-dihydroxy- 
naphthalene-3,6- 
disulphonic ac! 


bd №08 МУ војна итапоп 
8 | Arsenazo ПІ Benzene-2'-arsonic 
^y е 
(Н0),0лв// “/ КАТИ 
1990) 
XXX 
но“ УМЕ он 


* RE: гаге- 


earth elements (anthanoids, Y and Sc). 


EE: rare-earth elements (anthanolde, Ү and во. 000000 
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Table 49 (continued) 


Molecular weight 


M 


Elements being determined Method 


log М 


473.45 


67528 | Al3*, Е-, Ве? Phot. 


РА ОА ООН ОО т 


137.14 


2+ 2+, Си, Hg?*, Mn?*, | Grav. 
13116 E ow Pb?*, Zn?* (in the 
form ої МеВ) 


_|___| ___| ___________________-– 


592.30 


776.38 


— Pb?*, Zn?* Phot. 
77254 | да», Ве, Cel", пз, МЬУ, | Phot. 
ВЕЖ Тау, THY, THY, 

сор, VIV, 217 
89008 | се”, НИ“, Np!V, Ра“, Phot. 


риту, ВЕЖ, ТАУ, ІЛУ, 


сор, 21У 
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No. Reagent 


Synonymous names 


9| Azo-azoxy BN 


2% 
№4 ” 
< ум =N 1 On 
“он АЛА 
У ы 
ін, 


2-12"-Нудгохупарћ- 
thalene-(1"-azo- 
2’)-phenylazoxy]- 
4-methylphenol 


10| Bathophenanthroline 


Bic. ув /0ң; 
# му м 
NN Г“ч-/ 


11| а-Вепгоіп oxime 


4,7-Dipheny]-1 -10- 
phenanthroline 


зе с ee, о 


Cupron 


a-Diphenyl dioxime, 


<> ii = — > nickelon 
HON NOH 
Yt Perg dr 
TY fens trao 
N OH .4H,0 salt 
HO OH 
NAN | 
Ма0,8// ки фи нена 
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Table 49 (continued) 


Molecular weight 


| ще, Elements being determined Method 
398.43 60 035 Ca?* Phot. 
350.44 | 54464 | Бо, Phot. 


COME БЕНЕН MEN c 
227.27 | 35654 | Cu? (in the form of МеВь) | Grav. 


| Р ООН а ана 
240.27 | 38070 | Nit (in the form ої МеБ,) | Grav. 


Тқ КЕЗЕН mne 
810.58 | 90882 | Ве Phot. 
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No. Reagent Synonymous names 


ПО el 


44| Bis-salicylalethylenediamine — 


сүг ва 
N/NoH-N— CH, —CH,—N —Hc^ М 


E nmm LL ООН 8 Е 


15| Brilliant green — 


Ж 
(сана ^y | fs f NOSH3):80,H 
М hd У 
| 
A 
Хи 
16| Bromobenzothiazo = 
но 
ам 
(we 
_ g^ и 
Br’ М / 
и 
17 | Brucine СН О.М == 
pem 
18| Cadion p-Nitrophenyl- 4 
Y ZEN Эн, oaminobenze- 
самок j-Nem-N-( 5-N-N-( | пергагореплеле 
H 
19| Cadion S (water-soluble) = 
„ВОвМа. 
одб %-м-н-н-0 %-мем-/7-ворма 
н 
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Table 49 (continued) 


Molecular weight 


M log M Elements being determined Method 

268.32 | 42865 | Ми?” Phot. (lumines- 
cence) 

482.65 | 68363 | SbY, TI3*, Zn?* Phot. 

372.95 | 57083 | Cd?* Phot. 

394.48 | 59603 | NOs Phot. 

346.35 | 53952 | Сағ" Qualitative 
(phot.) 


550.46 | 74073 сағ» Phot. 


І 
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Мо Reagent Synonymous names 


ili 3, 4, 5-Trioxyben-| 
20 с и ^ Nie iet 
~ benzoic acid 
2 “2 
но и C—N 


— || 
но/ он 


Carboxyarsenazo 


ФА ! 
<_>- соон 


We 118550 
id-(1-azo-2' 
МОН Е: га моон 1,8"-dioxynapht 
r4 halene-3', -di- 
кы N=N заг Е м-Ф S sulphonic acid- 
= ~ (7'-а20- я) ” 
пао S/\7\go,Na 2"-phenylarsonic 
acid, disodium 
salt 


22| Carminic acid 


РАМИ хи (СНОН), — CH 
Ho” УХ хон 
HOOC O OH 


rom 


23| Chromotropic acid, disodium salt 1, 8-Dioxynaphtha- 


3 76-дізиі ри“ 
HO OH lene-3, 6-disulp 
| | onic acid, diso- 
ух dium salt 
1 
Nags“ И NZ NS0;Na 
—LL——— M ЭЭ Зеба | d 


24| Complexone III EDTA (sodium 


ноос-сн» снә-соома | ethylene- traace- 
/ diaminetetr 
/N-CHa-CH»-NÀ trilon В, 
NaO0C- CH; CH»- COOH tate, tr hela- 
versene, che 
ton 3) 


* RE: rare-earth elements (anthanoids, Y and Sc). 


Molecular weight 


M log М 
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Table 49 (continued) 


Elements being deterinined Method 


289.25 | 46126 


ту Phot. 


11 1 Я ЗОО — 


740.30 | 86941 


492.40 | 69232 


Ba?*, 5017 Vol. 


вш Phot. 


Bao. ү oca 


304.27 | 56142 


336.22 | 52663 


Til", c Phot. 


2+, мо, Ni?*, Cu?*, Agt, | Vol. 

А cen. Тавь, Со, УТУ, Віз», 
базн, In3+, 5л2+, ВЕ“, Scot, 
бтз, TITY, ТАТУ, Сез, 211%, 
Ми”, Ba?*, Zn?*, Cd?*, Pb’, 
Hg**, Тізе, Ро, Ае, Ве" 
(in the form of MeR) 

Cr3*, Со, Мп?" 


Phot. 


Сагсаа 


24— 1845 
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N Reagent Synonymous names 
о. 
25| Crystal violet = 
” 
ЧСН3);СГ- 
Она А ле“ з)» 
% РАЙ 
bd doa T 
І 
\ гү 
Y 
N(CH3)s 
N-Nitrosophenyl- 
26| Cupferron - pire m t 
"Айн N NZ ammonium salt 
“ Nonn 


27| Curcumin 


,Co-cu =CH 
СН, 


\co—cH=cn 


29 Diallyldithiocarbamidol 


C3H5N HCSNHNHCS 


Cyclohexane diondioxime-1,2 


hydrazine 
NHC3H; 


Bis-(4-hydroxy-3- 
nethoxycinna- 
9093 moyl)-methane 


< он 


Ж == 

и 
у 
х 


— OH 


Хосн, 
S ы | 


28 


Nioxime 
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Table 49 (continued) 


Molecular weight 


Elements being determined Method 
M log М 


570.14 | 75598 | SbV, Zn?*, ТВ“, Cd?+, Hg?* Phot. 


йе ЫН шы 
455.46 | 42078 | А188, Віз+, Cu?*, Без“, Gast, Стау. 

МЬУ, SatY, та“, THY, ТЫУ, 

a ZrlV, ШУ (in the form 

of Меди, where n is the 


valency of metal; or the pre- 
cipitates are calcined to the 


oxides) 
ас РЕЦИ ИБ 
368.39 | 56631 | BI, Be?* Phot. 
149.46 | 15278 | Ni?*, Fe?*, Pd?* Phot. 


| 230.36 | 36241 | Cut, Pb, Zn?*, Ni?*, Agt | Grav. 


24* 


Мо. Reagent 


a 
30| 3, 3'-Diaminobenzidine 


Synonymous names 


Tetraaminodiphe- 
1 


31| Diantipyryl methane 


0 о 
lo сн с 1 
С N- A Тр % 
= N—C сн” \=/ 


| | | | 
вс СНз Н.С CH; 


32| 2, 7-Dichlorochromotropic acid 1, 8-Dioxy-2, 7-di- 
HO OH chloronaphthale- 
Ала ne-3, 6-disulpho- 
МАГМИ nic acid, diso- 
-2Н,0 dium salt 
Ма045// УУ боло 
33 p-Dimethylaminobenzylidene rhodanine - 
и: —C=0 
| 
/ C 
5 8 CH—( > мень, 
34 


P-Dimethylaminophenylfluorone Dimethyl fluorone; 


4 2, 6, 7-trioxy-9- | 
HO A (4"-dimethylami- 
nophenyl)-3-fluo- 
H0/ М “АААХ он гопе 
| 
е 
Хи 
| „СНз 
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Table 49 (continued) 


Molecular weight 
M log M Elements being determined Method 
2 og 
214.28 | 33098 | 5е У Phot. 
388.48 | 58937 | Саз”, ТИ“, Fe3*, Bi3*, Соз Grav. 
469.18 | 07134 | TilV Phot. 
264.38 | 42223 | Ag*, Au*, Hg?*, Pd?*, Cu* Phot. 
Vol 


Ag+, РИУ, CN- 


оо 


363.37 


56 035 


таў 


Phot. 
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No Reagent Synonymous names 
Dimethylglyoxime Diacetyl dioxime, 
Рр мань ЊЕ C—C—CH Chugaev's rea- 
did ri. Bent 
HO—N N—OH 
36| Diphenylcarbazide 1, 5-Diphenylcarbo- 
HN—NH—C—NH—NH hydrazide 
| | 
С A 
М х 
ee v 
37| Diphenylcarbazone — 
HN—NH—C—N=N 
| || | 
ai 0 


39 


40 


Dipicrylamine 


ff NO; ON 


у УК 
што + 
NO; они 


4 


2, 2'-Dipyridyl 


Hexanitrodipheny- 
lamine 


EL LL OW el ____-_-= 


а/ -Біругідуі 


2, 2'-Diquinolyl 


Фе (“Үз 
NAI 7% S 


2, 2'-Diquinoline; 
cuproin 


у | | 
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Table 49 (continued) 


Molecular weight 


M Elements being determined Method 

1 log M 

116.12 06491 | Ni?*, Pd?* (in the form of Grav., vol., 
Мей») | phot. 

Fe2*, Co?*, Са?” (together with | Phot. 

pyridine) 

242.29 | 98433 | Cr VI, Ни, Pb?* (indirect), Phot. 
(Cd2*) 

240.27 | 38070 Hg?*, Agt Phot. 

439.23 | 64269 | K*, Rb*, Cs* (in the form of | Grav., phot. 
MeR) 

156.49 19 365 Fe! Phot. 

256.30 | 40875 Си", (1189) Phot. 
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Мо. 


Reagent Synonymous names 


41| 8, 8'-Diquinolyldisulphide — 
СО бү) 
Фе Хи № 


1-Methyl-3,4-di- 
mercaptobenzene 


42| Dithiol 


43| Dithizone 


Diphenylthiocar- 
N=N—C--NH—NH bazone 
| | | 
(^Y 5 а 
| № 


44| Eriochrome Суапіпе В See Table 28, Мо. 23 (р. 232) 


НИИ РЕ 
45| а-Ғшішуі dioxime Neoniclon 
HC— CH HC— CH 
ІСІ | | -H30 
HC с-с с. с CH 
хи ШИ! хи 
о НО-М N—OH о 
Рани E о е. 
46 | Gallion 2-Hydrox y-3-chlo- 
Cl OH ro-5-nitrobenze- 
њ и OH NH; пе-(1-а20-2')-1'- л 
Ук | | hydroxy-8'-nap 
Ne NN SN thylamine-3', 
ко, -Н;0 6'-disulphonic 
3 но: N/ N goat acid 


cc РР о ү ‚ше 
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Table 49 (continued) 


Molecular weight 


M 


Elements being determined Method 
log М 


320.44 


50575 | Cu* Phot. 


___ d __________________|_ -_--_----=- 


156.27 


19388 | Snz*, WVI, Mov! Phot. 


ы__|_ |  ———— 


256.34 


+ Bist, С@?+, Co?*, Cu**, Phot. 
цана Au. Pb?*, Zn?*, Ni?*, 
In3+, Tl+, 6п2+ 


ato o o | ЕНЕ ЕНЕ ааа 


470.46 | 


67 252 | ле Bett, 217, F- Phot. 


"mend у кізентеенесе ee 


мин, Pd?* (in the form of Grav., phot. 


37 696 
MeRa), PUY, Ве!" 


sdo | NEN и 


536.88 


12989 | Ga?* Phot. 
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Мо. Reagent Synonymous names 
41| Gallocyanine Ре 
соон 
N | я 
494 
о ет“ 
он 
48| Hemp-like datisca (extract) Substitute for mo- 
OH Tin. Parent sub- 
10 Хо Stance: 3, 5, 7, 
МР 2'-tetraoxyflavo- 
l [Гы 7 пе 
а зен 
HO | 
0 
ан 2, "TEE р Б 
49| 8-Hydroxyquinoline o-Hydroxyquinoli- 
БАХ по, охіпе 
1-4: 
“ИИ 
N | 
OH 
НО,5 ОН сШого-(1-а20-17)- 
= MH = benzene-3-sul- 
4 > N=N = > он phonic acid 
с = 


| See КИНИНИ = 


* Thorium and uranium precipitate in the form of ТЬВа-НВ and 


a __ 
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Table 49 (continued) 


Molecular weight 


ваза Elements being determined Method 
300.27 | 47751 | баз», На, Pb? Vol. (comple- 


xonometry) 


ы. |. _ Знае. 
А188, Ga3*, ZrlV, ТЫУ 


286.25 


45 675 


Phot. (lumi- 
nescence) 


< 


А13+, Mg?*, Zn?*, Bi?*, Cd?*, | Grav., vol., 


145.16 


344.74 


T E REN. ИННА 


ОВ. HR; niobium precipitate із of an unknown composition. 


16 185 


53 749 


Co?*, Cu?*, Ga?*, I 
тоз, Zr**, 
Mn?*, Fest, 
Pb?*, Pd?*, 
the form of МеВ» 
is the valency of 


uo lo a Se 


Gast 


MoO$* 
Ni?*, V3Oj*, 
Sp?*, Cr3* (in 
, where n 
metal)* 


n't, 


, МО“, 


phot. 


Phot. (lumi- 
nescence) 


a a ——_ 
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Nes Reagent Synonymous names 
э оналари 2-Hydroxy-3-sul- 
pho-5-chloroben- 
Bins ан шт ий zene-1-azobarbi- 
Кум сб сој turic acid 
= C T 
c^ о” М ы 
52| Magneson CS 2-Naphth з Lago- 
2 2')-4'-chlorophe- 
#% й NT ame К pulum 
< > N=N -4 » -Н,О sulphonate 


54 


55 


Mercaptobenzothiazole 


N 
Y \ 


( | 
LA / 


SH 


Mercaptophenylthiothiodiazolone 


зак 
6 || 


8-Mercaptoquinoline, Sodium salt 


Captax 


5-Mercapto-3-phe- 
nyl-2-thio-1, 3, 
4-thiodiazolone; 
bismuthol П 


Thiooxine, thio- 
xine 
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Table 49 (continued) 


Molecular weight 


M log M Elements being determined Method 
384.69 | 58511 | Mg?* Phot. (lumi- 
nescence) 


418.79 | 62201 | Mg?*, Zn?* Phot. 


o | —н——_—_— 


167.26 | 22341 | Аш“, Au3*, Віз+, Cd?*, Си?+, Grav. 
Pb?* , Те 


226.35 | 35478 | Bi?* Phot. 


раз+, Cu?*, MoVI, ВеУ“, тн, | Phot. 
Mn?*, му, Со2+, Вид“, Os?*, 
ТІ» 


237.25 | 37521 
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Reagent Synonymous names 


56| Methyl violet = 


(CHIN Ад РЈ 
|| 
N дал 


МНСН. 


57| Morin 3, 5, 7, 2", 4'-Pen- 
taoxyflavone 
HO. 
чө, "ata он 
227 
6 


санг." 


58| Murexide, See Table 28, No. 33, p. 238 


------- Е 


59| f-Naphthoquinoline Naphthin, 5, 6-be™" 
PAN zoquinoline 
| | 
БАТА Y 
“Ху 


= ЕЕС Е 
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Table 49 (continued) 


Molecular weight 


Ele ing ined 
M log M Elements being determini 


Method 


Е — | sbY, Zn**, саз, та, 


КеП, Таў 


Не“, 


Phot. 


"C КЕНЕН ED m 


298.26 А13+, Ca3*, 717, ТЬТУ, 1035 


48031 | Ca?*, Sr?* 


Phot. (lumi- 
nescence) 


Phot. 


СЕЧЕНИ Mul рг тэглэ зэмсэг. 


25339 | Cd?* (the pun is calci- 


ned to the oxide) 


Grav. 
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No. Reagent Synonymous names 
60| Nitrochromoazo Bis-[2, 7-(4-nitro- 
қо, ко, шешіле) 5 
а А ne lis 
М вон но“ ү phonic aci 
N N 


N N 
~ HO юн / 
| 
БЛАТА ФА 
офа Увод 


ра 
61] Nitron 


4, 4-рірһепу1-(3,5- 


CgH; —N — N endoanyl)-dihy- 
dro-1, 2, 4-tria- 
EA zole 
А 
м 
нек „а 


62| a-Nitroso-D-naphthol Ilyinsky's rea genti 
NO ^v aaa 
| tho| 
су 
МА 


63 | B-Nitroso-c-naphthol 2-Nitroso-1-napl- 
OH thol 


| 
ГАМ 
чу” 
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Table 49 (continued) 


Molecular weight 


Molecular weight. | 
== TT Elements being determined Method 
778.65 | 89134 | Ba?*, SO} Vel 


312.38 


173.17 


49468 | ReOz, №05, СІ05, С10% (in the | Grav. 
form of RAn, where Ап is 
an anion) 


23848 | Gott, Fest, Pd**, Cu2+ (in the | Grav., phot. 
form of Мей», where п is 
the valency ОЇ metal; other- 
wise the precipitates are 
calcined to the oxides) 


AL | I s 


173.47 


23 848 | Co?* Phot. 


КЕ ЕК ЕС” акта 


25--1845 
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No Reagent Synonymous names 
i -Nitroso-2-naph- 
64| Nitroso-R-salt - 1 pois 6-disul- 
І phonic acid, diso- 
Ж» you dium salt 
Ll у 
Һа08/ ММ водна 
65| 1,10-Phenanthroline == 
кир cx ae 
< 5У— \.но 
Меди “у= 
"ee 4- 
66| Phenazo 3, 3'-Dinitro-4, 4- 
023 №02 pia: у еті 
= И а = benzeneazo)-bl- 
но-4 5-N-N-Q5-(75-N :м-7)-он phenyl 


9-Phenyl-2, 3, 7-tri- 
oxyfluorone-6 


67| Phenylarsonic acid 
Й 
05. АЗО(ОН)г 
68| Phenylfluorone 
C6H5 
о | ; 
ПОА Ад ОН 
ОМ Хон 
69| Picrolonic acid 
= CO— CH.—NO 
о -< >- NZ і 
— NN=C—CH; 


: 1)- 
1-(p-Nitropheny 
V rnothy] 4-nit- 
ropyrazolone-5 


ра Sin | „ы 


70| 2, 2'-Potassium bicinchonine 
коос COOK 
| | 
с C 
OS fYy 
“52 БЫ 
М N 
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Table 49 (continued) 


Molecular weight 


^ oM | рам Elements being determined Method 
377.27 57665 | Co?*, K* (indirect) 3 Phot. 


198.23 | 29717 | Fe?* Phot. 


484.30 | 68511 | Mg? 


————— — LL. 


202.03 | 30542 | NbY, Та“, 217, ван, НТУ, | Grav. 
SnlV, ТЕТУ (precipitates are 


calcined to the oxides) 


320.31 | 50557 | сету, бит“, та, 2117, spit | Phot. 


264. 42195 | Pb, Сат, бен, Mg’, ТЫУ | Grav. 
ыа 4 in the form ої Мейл, where 
n is the valency of metal) 


Са?+ Phot. 


Phot. 


420.52 | 62379 | Cut 


No Reagent Synonymous names 
Bum... пер (а 
i 1, 2, 4-Trioxyant! 
ис ахин 0 OH raquinone 
| | 
00041 
Хи bd Y 
O OH 
Pyrogallol 1, 2, 3-Trioxyben- 
OH zene 


73! Quinaldic acid 


96 
“уу 
4 


a-Quinoline carbo- 
Xylic acid 
зно 
“соон 


74| Quinalizarin 
i 0 OH 
| | 
9964 
күч 
HO 0 


1, 2, 5, 8-Tetrao- 
"xyanthraquinone 


75| Rhodamine В Rhodamine 5: tet- 


0 + raethyldiamino- | 
(СН) oN. N(CH;),C1- -carboxyphenyl 
АКУУ: ier ес chlo- 
“МУ ZNZ ride 
C 


| соон 
di d 


“ 
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Table 49 (continued) 


Molecular weight 
Elements being determined Method 
M log M 


256.22 | 40861 | 211“, F- Phot. 


РЕЗ NN У 


426.41 | 10075 | Bi?*, Sb?* (in the form of Grav. 


MeR) 
ВИТ, та“, NbV Phot. 


Во NNNM SEMEL Ecce ud 
2+, Ррен, Ар“, Мо, Ni?*, | Grav. 
210.20 | 32205 | Carrs PE бай, Ж UO, 
FeOH?*, AIOH?*, CrOH?* 
(in the form ої Мейл, where 
n is the valency of metal) 


EX 1-2 фо. а Бањ „ла антена ЧИ 
272.92 | 43492 | Bett, ВШ, Mg?*, AI9*, ба3+ | Phot. 


at ПО 
УТ 
У, Zn?t, баз“, ТЕ, МО, 

479.03 | 68037 | 5,7 


Phot. (lumi- 
nescence) 
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Reagent 


Synonymous names 
E eu ЕЗЕРА. M 


1 Ethyl ether of di- 
76| Rhodamine 6G " 5 i et pnmo. 
M НС,Н  Г- епу!- 
Н,боНМ. а: ХА ыг. ст chlo- 
чу ride 
с 
| 
А усоосн, 
хи 


o — E ги 


77| Rubeanic acid 


Dithioxamide 
HN=C—C=NH 
id 
hh 
78 Salicylaldoxime er 
ZN 9H 


79 Salicylal-o-aminophenol 2, 2'-Dioxybenzyli- 
уон Ho. denanilin 
ФА сн 7 
Менен А. 


PT POE d Эмийн 
80| Salicylic acid о-Нуйгохуђеп2010 
асід 


_ „ОН 


4 ~ COOH 


81| Sodium diethyldithiocarbomate 


S 
(C;H5);N си 


8Ма-3Н,О 
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Table 49 (continued) 


Molecular weight 


[| uL Elements being determined Method 
M log М 
450.97 | 65415 | Ве“ И, јаз», TI* Phot. (lumi- 
nescence) 


120.20 | 07990 | Cut, Со, RulY, Ре, Ag+ | Phot. 


—_____| ____| ______________—--- 


137.14 | 43746 | Cu?*, ВЕ, Pb?*, Pd?* (in Ше | Grav. 


f MeR 
ye of Мао а. 


— ____ ___| __________- 


3 Phot. (lumi- 
213.24 | 32887 | А+ nescence) 


Mn?* Phot. 


138.13 | 14029 | Fe3+, Си?" Phot. 


НН 
вазе _____ Y bí 


225.34 | 35284 | Саз, Оз", Мі?" Рио, 


Мо. Reagent Synonymous names 


82| Sodium sulphosalicylate — 
ноос, 


но -< >- S03Na-2H30 
Eh. es |е 
83 | Sodium tetraphenylborate Kalignost 
25 aS 
Nef SS NaS + 
ГА МУМ 
-“-/ аа wal 
ee eve |. „ши 
84| Stilbazo Stilben-2-2'-disul- 


honic acid-4, 4'- 

HO, " ,/803NH, Мело). 

HO—Z M. N-N.Z \_ 4"-dioxybenzene, 
ња 


/ | diammonium salt 
- Ман ж 
но 5-7 N=N—¢_S- CH 
че — — | 


85! Stilbexone 4, 4'-Diaminostil-, 


ben-(N, М, №, N 
HOOCH,C i tetracarboxyme 
SN—4 сн іһу):2-2 ao- 
ноосн.с/ 5-7 | Drew | 
HOOCH;C 
ж-Су-һ 
HOOCH,C =, 
m \so;Na 


ЊЕ Plumbone; 4'-nit- 
robenzene-(", 
4)-diazoamino- 
(azo-1^)-benze- 
ne-2"-arsono-4 - 

FX sodium sulpho- 

Ма055-4 X. N.N. 4 nate 

в adm 
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Table 49 (continued) 


Molecular weight 
Elements being determined Method 


M log М 


254.22 | 40521 | Fe3*, Fe?* Phot. 


342.24 | 53433 | K+, Rbt, Cst, ТЕ, NH? Grav., vol., 


646.66 | 81068 | АНУ 


Phot. (lumi- 
646.51 | 81058 | Fe?* Pelei, 


572.32 | 75764 | Pb?*, 2155, са?+ Phot., vol. 


394 


mr 
No. Reagent Synonymous names 
87| Sulphonazo ое 
roxyphenyl-(3- 
Род ЩИ azo-2')]-1°-hy dro- 
xy-8'-ami nona- 
к- ММ phthalene-3', 6'- 
/ | disulphonic acid 
СУ og OH NH, 
Та -2Н,0 
и OH NH 
&7- f NH; 
уд ИМ 
нови МХА Хзозн 
88] Tannin = 
Сл 20,6 


89| Thioacetamide = 
CH3—C— NH, 
|| 


90| Thioglycolic acid HSCH,COOH 


91| Thionalide f-Aminona ec 
эс lide of thiogly- 
JN /x / NH —C0 — CH, — su : 


colic acid 
N/NZ 


92| Thiourea 


Thiocarbamide 


ша в. 


5 
А 
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Table 49 (continued) 


| Molecular weight 
M | log M Elements being determined Method 
976.93 | 98986 | Sc3*, VV Phot 


"NE БЕКЕ eee me 


“ато | — | вез, дин, байх, Gel’, Мо“, | Grav. 
NP, ва У, Та, ТНУ, ООР, 
ум, 7117, ТАМУ (precipita- 
tes are calcined to the oxides) 


75.43 | 8158! | вэ, Аз“, 353+, Саз", Ph, | Grav. 
Sn?*, Hg*, MoO?*, Cu?*, Pb?* 


Cu?* 


92.420 | 96435 | Fett, МУ, 502+ (a reagent is | Phot. 
added when tin is being de- 
termined by dithiol) 


247.29 | зато4 |ті, Act Sp, Ваз, Ast, | Grav 
‘Aull, cut, Het, Pd?*, ВИ“, 
вьш, ви, Маг“, РЬ?+, КО, 
Со“ (in the form ої MeR;, 
where п is the valency of 


do | |m ————— 


76.125 | 88453 | Bist, ОзУ, RulV, RoW, TelV| Phot. 


aL |_ do nee 
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Мо. Reagent Synonymous rames 
T 
93 wr "а Benzene-2'-arsonic 
at )(ONa) HO. „90зМа дани ead 
и“ = — ydroxynaphtha- 
<> N=N —4 > lene-3, 6-disul- 
ғ. phonic acid, tri- 
хр? Sodium salt; tho- 
27 rin, naphthar- 
Ке 5994 | зов, АРАЊ |. 
94| Titanium yellow Bis-4, 4'-[0-methyl- 
нс N.N SO3Na benizothiazol-( 
= = 3)]-diazoamino- 
00 N.N benzene-(2, 2')-80- 


P EN dium disulphoya- 
te; mimosa; thi- 
/Ж-с-7 5- NH azo yellow 


95| o-Tolidine 
2 a, 4 У NH, 


L| нс” NOM 
cH  — "mq | _____-|- 

96 8-Tosylaminoquinoline — ach 
ФАХ рое) ао 
КД, іпе 
[ON 
his 

m ian 
Н.С < 7-80. 


Cu CN E — 


97| Zirconon 
он 2-Hydroxy-5-me- 


/ thylazobenzene- 
[S 4 4'-sulphonic ack 
Ses NSN Й \ 80 Н 
2 Ses 
CH, 
* RE: rare 


-earth elements (anthanoids, Y and Sc). 


M 
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Table 49 (continued) 


Molecular weight 
M log M 


CNE ME | eee е 
508.29 | 77691 | ТЫУ, Е-, ШУ, Zn?*, 21, | Phot. 
та“, NbV, ВЕ“, Bi?*, Li*, 
Ве:+ 


Elements being determined Method 


____|__| ___________| _--- 
695.75 | 84245 | Ме?" Phot. 


212.30 | 32695 | 0s0,, Rud, Ав", VV, halo- | Phot. 
gens 


Phot. (lumi- 
298.35 | 47473 | Zn**, са» nescence) 


Aus Be гын 


292.32 | 46586 ar IV шан reoipitate is calci- | Grav. 
d to the oxide) 


З И ГРО км. Seu 


398 


Table 49 (continued) 
B. In the Alphabetical Order of the Elements Being Determined 


t bein Reagent 
E 4 (No. according to Table A) Method 


Aluminium 26, 49, 73, 88 Grav. 
24, 49 Vol. 
1, 2,3, 4, 7, 44, 48, 49, 57, 74, | Phot. 
79, 84 
Ammonium б 
Phot. 
Antimony 49, 72, 89, 91 Grav. 
49 Vol. 
15, 25, 49, 56, 75 Phot. 
Arsenic 89, 91 Grav. 
arium 2, 24, 60 Мої. 
Beryllium Grav. 
5 [à 4, 7, 13, 27, 44, 74, 93 Phot. 
Bismuth 26, 3, %, 53, 67, 72, 78, 89, 91 a 
Vol. 
43” 48, 54, 92, 93 Phot. 
Boron 22, 27, 72, 74. Phot. 
Cadmium 5, ЕТЕ 19, 53, 59, 73, 89 Grav. 
24, 49, 86 Vol. 
ah 18, 19, 25, 36, 43, 49, 56 | Phot. 
я , 86, 96” 
Calcium 15, 

Cesium 38, 83 Grav., phot. 
| 83 Vol. 
Cerium 7,8 Phot. 
Chlorates апа 61 Grav. 

perchlorates 


romium (IIT) 


Grav. 
24, 49 Vol., phot. 
23, 36 Phot. 
5, 31, 49, 62, 73, 91 Стау. 
24, 49 Vol. 
24, 35,43,49, 55, 62, 63, 64, 77 | Phot. 


Chromium (УГ) 
Cobalt 


Copper 5, 11, 24, 26, 20, 49, 53, 73, | Grav. 
78, 89, 91 
, 49 Vol. 
33, 35, 40, 41, 43, 49, 55, 62 | Phot. 
. » 77, 80, 81, 89 
Cyanides 3 Vol. 
]uorine 2, 3, 4, 44, 71, 93 Phot. 
Gallium 26, 49 , 88 


3, 46, 48, 49, 50, 57, 74, 75 


етеді being 
determined 
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Table 49 (continued) 


Reagent 
(No. according to Table A) 


Method 


== ee ае Јави oe сој 


Germanium 
Gold 


Hafnium 


Indium 
Iron (11) 
Iron (ITI) 
Lead 


Lithium 
Magnesium 


Manganese 
Mercury 
Molybdenum 


Neptunium 
Nickel 
Niobium 
Nitrates 


Osmium 
Palladium 


Platinum 


24, 49 

43, 49, 55, 76 

73 

24 

10, 28, 35, 39, 65, 82, 90 
26, 31, 49, 62, 73 

24, 49 

49, 62, 78, 80, 82, 85 

5, 29, 29, 53, 69, 73, 77, 18, 89 
24, 47, 49, 86, м 

b, 36, 43, 49, 36, 89 


39, 69 

24, 49 

14, 49, 51, 52, 66, 74, 94 
5, 49, 73, 91 

24, 49 

24, 49, 55, 79 

5, 9, ‘ot 

24, 

25, 33, 36, 37, 43, 56 
49, 88, 89 

4 


9 
42, 49, 55 


8 
5, 12, 29, 35, 45, 49, 73, 91 


24, 35, 49 
35, 43, 45, 49, 81 
26, 67, 88 


92, 95 
35, 45, 20. 78, 91 

35, 
28, 33, 35, 45, 49, 55, 62, 77 


Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Vol. 

Phot. 
Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Phot. 
Grav. 
Phot. 
Phot. 
Grav. 
Vol. 

Phot. 
Grav. 
Phot. 
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Table 49 (continued) 


" i Reagent d 
тыш (No. according to Table A) ша що 


Plutonium 8 
Potassium 5 83 


38, 64, 83 
Protactinium 8 
RE* 


24 
7, 8, 93 
61 


55, 56, 76, 92 
Rhodium 91 
Rubidium P 83 


Rhenium 


Ruthenium 91 
55, 91, 95 
24 


8,87 
Selenium 30 
Silver 29, 53, 73, 91 
24, 33 


Scandium 


33, 37, 43, 77 
Strontium 69 


Sulphates 
Tantalüm 

Ч, за, "56, 68, 72, 93 
Thallium 53, 83, 91 


24, 837 
15, 25, 40, 43, 55, 56, 75, 76, 83 
» 69, 88 


, 


Thorium 


2, 5, 7, 8, 48, 57, 93 
Тіп 67, , 89, 91 


42, 43, 68, 90 
Titanium 26, 31, 49, 88 
24. 49 


8,7, 20, 23, 32, 40, 49 
Tungsten 49, 88 


Uranium 


Vanadium 


——— — 
* RE: rare-earth elements (lanthanoids, Y and Sc). 
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Table 49 (continued) 


Element being Reagi 
determined (No. according ns Table A) Method 


Vanadium 24, 49 Vol. 
т, 49, 55, 87, 95 Phot. 


Wolfram see Tungsten 
Grav 


Zinc 5, 29, 49, 73 Я 
24, 49, 86 Vol. 
6, 15, 25, 43, 49, 56, 75, 86, Phot. 

| 93, 96 
Zirconium 26, 49, 67, 88, 97 Grav. 
0). 


24, 49 
2, 3, 7,8, 44, 48, 49, 57, 68, 93 Phot. 


Fem 


26—1845 
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Table 50 


USSR Standard Sieves 


Number of ope- 


| Number of оре- nings per inch Width of ope- Diameter of 


nings per cm (mesh number) ning, mm wire, mm 
125 325 0.044 0.036 
106 270 0.053 0.041 

93 230 0:062 0.046 
79 200 0.074 0.053 
66 470 0.088 0.063 
56 140 0.105 0.074 
4T 120 0.125 0.086 
40 100 0.149 0.102 
34 80 0.177 0.119 
29 70 0.21 0.140 
24 60 0:25 0.162 
20 50 0:30 0.188 
18 45 0.35 0.22 
15 40 0.42 0.25 
13 35 0.50 0:29 
ч 30 0:59 0.33 
9 25 0.71 0.37 
9 2 0:84 0:42 
10 
: B 119 05 
4 12 ге 0:60 
НЫ 10 2:00 0:76 
27 4 2.38 0.84 
2% : 2.83 0:92 
5 E 3.36 1:02 
17 7 4.00 1:12 
14 ЭГ 4:16 1:27 
їз | 5.66 1:45 
1 Ls 6.72 1:65 
й $ 8:00 1:85 


Table 51 


Half-Waye Potentials іп Polarographic Analysis 


with a Dropping Mercury Electrode 
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Element being 
determined 


кш 
АқШ 


вии 


Composition of the solution 
(background) 


Valency 
change 


0.5.У BaCl, (the evolution 
of Н, is possible) . . . 


PURU помни кажа 
Buffer solution, pH 1.0 


Tetramethyl ammonium 
salt solutions . . . .. 


CAN HUL ........ 
ON НОТ у св» г нека 
1N NH,Cl4-1N NH,OH 
0.1M ethylenediamine 


0.1M ethylenediamine 
OFM НЯ ....... 


ОЛА КЕ. ae se aes 
1М KOH... 


Half-wave 


potential 
Ya V 


26* 
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Table 51 (continued) 


Half-wave 


На luti Valenc: tial 

зверну не ае Нонрон Ол ог ево иЧоп vale ДМ су ын 2 

ц офи Hio -+ 0.01% ge- 

€ in’ аа ұй ШЕ —0.00 
0. ЭМ "Na it, Ов pH 12| 2-0 —0.38 

Fell 1M мао ЗҮРЭРЛЛЭ” 322 —0.24 
4M Ма 0, ...... 223 —0.24 

їм над, pH 0-2 ...| 250 —1.37 

j вейт 0.5М (NH4),C,H40; + 

дам NH А обо 352 — 0.98 

gelatin ср у ( 3 0 -4 53 

баш Salicylic acid, рН 2.8-3.2 | 3-0 —0.85 
1N АНОН + iN ина | 3—0 —1.58 

Gell 05М HCl ....... 2-0 -0.% 
ЧИ 8,504. cc с же 4 2--4 —0.10 

Gel V 0.4M NH,OH + 0.1M 

ШЫ 2 6 hm ыы; 4—2 —1.45 

0.24 EDTA, pH 6.8 4-0 -4.8 

ні OAM ROL .....,, 1-0 —1.58 
н,о, OAM 1650, 1111: (-4)-- —0.88 

= (-2) 

; 0.4M NaOH ...... (—1) +0] —0.17 
ТУ 0.05M KCl ...... 5--(—1) —1.28 
пи про, #,80,, HNO, 3—0 —1.0 

е | У 32. usa 3-0 —0.68 

and SUM хасах атто- 

other al- нін dod omms 4—0 —2.13 

kaline 

metals 
Май 0. ДЕ NH,OH + 054 

I EP ЭЭР —1.54 
м NaOH ES хэн 9 б 
07 — 
% KNaC,H,O, .. 71 ей 
Моћ 3M на! 6—5 —0.14 
з 4884... 5-3 —0.79 


0.1M на { 65 -40:29 


Element being 
determined 


Composition of the solution 
(background) 


0.1M LiCl 

OAM Таб 0.1M Сесь 

OAM Н,С,О,, pH 1.2-5.5 

0.06M HNO, 

HClO,, pH 02, ам KCl 

АМ NH4OH + 0.2M NH,Cl 
+ 0.00595 gelatin. . . 


Buffer solution, pH 1-10 


Са(ОН); saturated 


1M KCl 

0.97M NaOH . . - - - - 

ам NH,OH + 1M NH,Cl+- 
+ 0.001% methyl red 

ом NaOH or КОН... 

0.5M KSCN + 0.05M 
ethylene diamine. . - 


2M HCl 
ам NH,OH + 1M NH,Cl 


1M HCl 
4M NaOH + 0.01% gela- 


4M HCl + 4M NH,Cl + 
+ 0.005% gelatin 
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Table 51 (continued) 


Valency 
change 


5— (?) 
5--(?) 


5--4 
5—3 (?) 
2--0 
2-0 


Half-wave 
potential 
Eis. 
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Table 51 (continued) 


Element being 


determined 


Composition of the solution 
(background) 


те“ 


Теў! 


тіш 
ту 


к ЗА 


0.1M NaOH + 0.003% ge- 
latin 


0.1M ка 


Ха, ВО, Saturated, pH 5.4 
0.1M С02- + СО 


ted, pH 6.7 5 ни 
олм Н,50 3 
gelatin’ В ат 000% 


* Reduced directly at the Dotential ог mercury Bo]ution. 


Valency potential 
change Ем, У 
45 (-2) —1.22 
4--(0? | —0.76 
6— (—2) —1.66 
6--(-2)  —4.17 
6--(-2)| - 4.34 
3—4 —0.14 
4—3 --0.81 
4-3 --1.65 
1-0 --0.482 
1--0 --0.49 
4—3 —0.92 
5—6 —0.18 
6—5 —0.20 
5-3 —0.92 
2-3 --0.50 
253 —0.55 
3—4 --0.03 
4--5 +0.13 
-ю 5 --0.06 
4+2 —0.85 
-- 5 —0.39 
5--4 —0.97 
452 --1.26 
6--5 Ж 
5-3 —0.54 


Element being 
determined 


Composition of the solution 


(background) 


WVI 
Zi 


тті 


АМ НО ..... 


їм ка ..... 
їм NH,OH + 0.2M 


NH,Cl + 0.005% gela- 


0.1M KCl, pH3 . . 
(when c, ту = їх 
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Table 51 (continued) 


Half-wave 
Vale: 
псу E 
5—3 —0.66 
2—0 —1.02 
2—0 —1.33 
2—0 —1.49 
4->0 —1.65 
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Table 52 


Amperometric Titration of Selected Substances (according 


Abbreviations used: a—anodic (oxidizing) current; c—cathodic (re 
Forms of titration curves 


р 


2 7 


Potential of the platinum 
Ion or | Nature indicator microelectrode 


molecule ot relative to the reference 
which pro-| elect- electrode Composition of background 
attiusion | дов Ке ида 
AC- 
current | tion | microelect- NN 
rode, V trode, V 
Agi c |0 —0.25 НМО,, КМО,, 
CHsCOONa 
с |0 —0.25 HNO;, КМО,, 
CH;COONa 
с |4-0.40 +0.15 Н,50, 
€ [+0.40 +0.15 Н,50, 
с |from 0 


from —0.2 1 
1940.40 йн se NH,0H + NH,C. 


asm | а | +1.30 | 44.05 | 


--ң----- 1. 
ШЕ HCl, н,50, | 
———— D d но | нон, | |. 


to O. A. Songina) 


ducing) current 
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Form 
of i 
Substance being 
titra- titrated Titans 
tion 
curve 


I Agi I-, Br-, Cl- and 
others which 
form sparingly 
soluble precipi- 
tates with Ag! 

по ја, Br, 1-, АШ 

SCN- and 
others which 


form sparingly 
soluble ргесі- 


pitates with Ag! 

I Agi I: and others 
which form 
sparingly solu- 
ble precipita- 
tes with Ag! 

II |Cl- and others | Ав! 

which form 


sparingly solu- 

ble precipita- 

tes with А 
по |РОБ Ag 


Remarks 


Titration can be con- 
ducted in the pre- 


sence of Cul! 


ditto 
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Potential of the platinum 
Топ or |Nature| indicator microelectrode 
molecule of relative to the reference 
which pro-| elect- electrode Composition of background 
E | 15 ша 
current tion | microelect- saturated 
Tode, У electrode, V 
АШП с |from 0 from --0.25 ПО, Н,50,, КМО;, 
to +0.40 to +0.15 Мамо, 
с +0.40 +0.15 кко;, NH,NO;, Н,50, 
зш | . I.. r 
Bi с |+0.1 —0.15 НСО, pH 1.2 
НМО;, pH 1.5 
Ееее Го... еее да 
Bis в [40.45 +0.20 NaHCO, + KBr 


с [+0.40 +0.15 HCl, 2N 
Н,80,, АМ + Cl- 


с |+0.45 +0.20 HCl 
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Table 52 (continued) 


Substance being 
titrated 


Titrant 


Remarks 


AulH 


8,057 and vari- 
ous organic 
compounds; for 
example, mer- 
captothiazole, 
hydroquinone, 
thiourea 


Ее(СМ)4- 


Titration of Аа 
with reducing 
agents is conduct- 
ed more conve- 
niently according 
to the current of 
their oxidation; 
for example, thi- 
ourea at the micro- 
electrode potenti- 
al equal to +0.8 V 
(microelectrode). 
In this case, the 
titration curve is 
of the II shape 


II 
п 


pill 


BrO-, С10- 
BrOg 


ТЕ the test solution 
contains най, Cull, 
Ар and others, tit- 
ration is conducted 
at the microelec- 
trode potential 
equal to +0.70 У 


II 


Br- 


II 


Cel V 


C elV 


If, under these con- 
ditions, the reduc- 
ing agent yields an 
anodic current, 
then the titration 
curve has the re- 
versible III shape 
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Potential of the platinum 
Ion or | Nature indicator microelectrode 
molecule ої relative to the reference 
which pro-| elect- electrode Composition of background 
duces ede ert solution 
diffusion | reac- 


current | tion | microelect- сш. 
rode, trode, V 
CY | с |+1.00 +0.75 н,50, 


ІЕЕ Я ПН M ИЕР DEM S 


сеп | a | 44.60 -+1.35 CH,CO,Na + ethanol 
сі, | с |+0.70 +0.45 HCI 
cl- а |+1.50 mm на 
МН Se 
Cr с 140.40 +0.15 
у 1 HCl, «6N 
49.0 4015 Н,50,, 4-6М 
22% 4-0.45 Н,50,, 8-12М 
; 4-0:65 Н,80,, —12N 


+0:40 | Н,50, 
<+0.30 | <+0.05 


Indifferent | electroly- 
tes, diluted acids 
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Table 52 (continued) 


Remarks 


Form 

of " 

titra- | Substance being Titrant 

tion 

curve 

III | Various organic Cel" 
compounds; for 
example, hyd- 
roquinone, me- 
thol, pyrocate- 
chin, p-amido- 
phenol and 
others 

|п зор сеп! 


Various reducing Cr,03- 
рів ae 


| | їв 
ПЕР” йш 


Before the equival- 
ence point—the 
organic-compound 
oxidation current; 
after the equival- 


ence point—the 
Cel V reduction 
current 


The value of the Cl; 
reduction current 
is used to deter- 
mine chlorine in 
water 


n a hydrochloride 
medium, the chlo- 
ride oxidation cur- 
rent may inhibit 
other anodic pro- 
cesses 


The form of the tit- 
ration curve de- 
pends on the re- 
ductant being tit- 
rated and the mi- 
croelectrode poten- 
tial 


m amperometric tit- 


ration, the Cul! 
duction current is 
not used, but it 
can hinder the de- 
termination of 
other substances 
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Potential of the platinum 


Ion or |Nature| indicator microelectrode 
molecule of relative to the reference 
which рго-| elect- electrode Composition of background 
айп | ree md 
Ера icroelect- saturated 
current on uc Y uL a 
кеш с |—0.15 —0.40 6,50, + (МН,),80, 
с 0 —0.25 HCl, ~1.2N 
с 0 —0.25 Depending on the sub- 
stance being deter- 
mined 
Fell a 71.25 +1.00 н,80, 
а [1.40 +0.85 H,S0,, HCl 
Fe(CN)"| c | +0.05 —0.20 NII,OH + NH,CI 
с |--0.20 --0.05 NaOH 
Шингэн 
Fe(CN)| а ! 


from 4-0.70| from +0.45 
to 1.00 | to +0.75 
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Table 52 (continued) 


Substance being 
titrated 


Titrant 


Remarks 


Ag! and others 
which form 
sparingly solu- 
ble precipita- 
tes. 

Aul; by reduc- 


~ | tion reaction | м 


Fe!!! 
Ascorbic acid 
F- 


Titration is conduct- 
ed in the presence 
of Fel! (indicator 
method) 


Fell 


MnO; |Сї ОТ, 
уОз, Cel V 


Fe(CN)$- 


Ее(СМ) 


Ес(СМ) 87 


If, under these соп- 
ditions, the oxidiz- 
ing agent produces 
a cathodic current, 
then the titration 
curve has the ПІ 
shape 


Ditto 


It is possible to tit- 
rate Fe(CN)3- with 
a standard Col! so- 
lution, then the 
titration curve has 
the I form 


Titration with hexa- 
cyanoferrate is con- 
ducted in the pre- 
sence of a catalyst: 
080, 


The  microelectrode 
potential, the back- 
ground composi- 
tion and, consequ- 
ently, the form of 
the titration curve 
depend on the sub- 
stance being deter- 
mined 
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Potential of the platinum 
co deu СТО р 
oue | «1006 " electrode Composition of background 
duces rode solution 
diffusion | reac- . turated 
current | tion ея calomel e es: 
най с |--0.40 4-0.15 NaNO, ХНАМО;, 
с |--0,40 +0.15 NaNO; МН,МОҙ, 
380, 
Hg! с |+0.40 +0.15 NaNO,, ХН,МО; 
Beginning of reduction 
H,0 c |—0.70 —0.95 Alkaline medium 
—0.40 —0.65 Neutral medium 
0 —0.25 Acidic medium 
7А Beginning of oxidation 
+0.80 +0.55 Alkaline medium 
+1.20 +0.95 Neutral medium 
+1.50 +1.25 Acidic medium 
——_--____|__|_ 09990002. 
l; с |-+0.20 —0.05 НСІ, ду 
ето —0.25 CH,CO,Na 
€ | +0.45 +0.20 Seignette salt + 
+ NaHCO, 
с | +0.40 +0.15 HCI, 2; H,S0,, 2N + 
+ кс! 
eme | ЕМИ, еее 
І а 41.00 +0.75 #,80,, pH 1-2 
а |-М.00 
+0.75 KNO,, NH,NO; 
a +1.00 +0.75 HCl m 6N 
с 


Substance being 
titrated 


Pyrophosphate, Hg 


Мої, wVI 


Аз”, зету 


Зои, АзШ, Зы | т, 


вып, тії 105 
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Table 52 (continued) 


Remarks 


Water-reduction cur- 


rent limits the ca- 
thodic region of 
electrode reaction 


Water-oxidation cur- 


rent limits the ano- 
dic region ої elec- 
trode reaction 


This reaction is үлы 


to determine Cull 
Fell, AsV after ad: 


tothe tes excess of I7 
to the test solution 


п | gt, ни, рат |1- 
п ти I- — 
52515 NN MC MN А 
I и? Ascorbic i = 
hydroquinone | 
і 
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Potential of the platinum 


Ion or Nature| indicator mipcoplest оде 
те 
дее! eet | a v electrode ^ ^^ | Composition of background 
duces Tone Eee | solutio: 
diffusion с- turated 
current ‘ton вислов» || ши ______- 
Mn VII c |4-0.80 +0.55 H,S0, < 8N 
с +0.75 +0.50 HCl, iN 
с |--0.40 +0.15 CH,CO,Na + ZnO 
с |+0.40 +0.15 K dion D 6-7 
с |- 0.40 +0.15 NaOH, 
ма с |--0.90 +0.65 Н,80, > ду 
с 10.90 +0.65 HPO, > 107 
m lalme је aom 01 а |+1.20 +0.95 Acid, neutral, 


„СО „Ха 
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Table 52 (continued 


som 
Ниве | Substance шаши Titrant Remarks 
tion 
curve 
- Jari i MnO; The form of the tit- 
қ por с 2 | à ration curve de- 
m le, oxa- pends on the sub- 
late 9 ferrocy- stance being tit- 
anide, ХЭ, rated 
гей АШ, 
sbi, Sn"! 
и | ти MnOz - 
и (май MnOz Е 
и | мт MnOg = 
и | тех Mn0; ms 
ni 1,C,0 This reaction is used 
E qwe нечии to determine PrO, 
after adding an ex- 
cess ої Мой to the 
test solution 
I |миш Fell It is possible to tit- 


241: | eM 


rate Ми! accord- 
ing to the Fel! oxi- 
dation current when 
the microelectrode 
potential is 4-1.3 V. 
In this case, the 
titration curve has 
the II form 


In amperometric tit- 
ration, the MnH 
oxidation current 
is not used, but it 
can hinder the de- 
termination of 
other substances 


27% 
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Potential ої the platinum 


Ion or | Хайше) indicator microelectrode 
molecule of relative to the reference 3 
which рго-| elect- electrode Composition of background 
duces Tode solution 
diffusion | reac- saturated 
current | tion та calomel elect- 
NOz c from --0.40| from 4-0.15 
to --1.00| to +0.75 
depending on HNO, 
concentration 
NO7 а |+1.30 +1.05 Н,50,, 0.05% 
4 с Beginning of reduction 
Tb —0.15 Alkaline medium 
Te 0 +0.15 Neutral medium 
70.8 +0.55 Acid medium 
Кер | Læ 
II 
Pb с |—0.60 —0.85 СН;СО,Ма, CH4CO;NH, 


E E MEME т 


421 


Table 52 (continued) 


of Substance being t 
titra- titrated тиған 


z Strong oxidiz- 
1 ној ers, for examp- 
le, MnOg, Ce! V 
ян d 
aci 


Remarks 


In amperometric tit- 
ration, Ше МО: 
reduction current 
is not used, but 
it can hinder the 
determination of 
other substances 
if the HNO, con- 
centration used as 
a background is 
у 


For the amperomet- 
ric titration of 
МО, against the 
background of am- 
monium citrate 
(pH 4-4.5) it is also 
possible to use 
chloroamine T as 
a titrant with its 
reduction current, 
at the microelec- 
trode potential 
equal to +0.3 V 


The O, reduction cur- 
rent is used in the 
polarographic de- 
termination of dis- 
solved oxygen. In 
amperometric tit- 
ration, the O, re- 
duction current 
hinders the deter- 
mination of other 
substances 
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Топ ог Nature 
molecule ot 


Potential of the platinum 
indicator microelectrode 
relative to the reference 


which pro-| elect- electrode Composition of background 
4 анин rode solution 

iffusion | reac- 

current | tion microelect- saturated 

calomel elect- 
Tode, V Tode, V 
Ри је [41.80 41,55 CH,CO,NH, or 
СН,СО,Ма, 0.5.У 

Em " 


—0.20 —0.45 Alkaline solution of 
complexone III 


ЕМЕН ЕГЕ pes (145 1—1 


+0.75 +0.50 8,80, + (МН,)50, 
+4.00 +0.75 Н,80,, 107 
+1.00 +0.75 Н,50,, 1N + Н.Р;0; 
T ПІ 
1 ° 10.50 140.25 |кқо, cH,co,Na and 
others 


+0.60 +0.35 Н,50,, 6.V 


423 


Table 52 (continued) 


11 


Substance being 
titrated 


Titrant 


Remarks 


ppH 


The titrant is the 
solution of lead ace- 
tate salt contain- 
ing 4-5% of acetic 
acid 


за! 


най 


The titrant is the 
solution of mercu- 
ric chloride salt. 
Beyond the equi- 
valence point—the 
Hg! reduction cur- 
rent 


Cr,03- 
тіш 


тип 


In amperometric tit- 
ration, the Tel re- 
duction current is 
not measured, but 
it can hinder the 
determination о! 
other substances 


Various reducing 


agents, 
example, 
ourea 


for 
thi- 


Amperometric titra- 
tion of ТИП with 
thiourea is more 
convenient to con- 
duct according to 
the current of the 
oxidation of the 
latter at the micro- 
electrode potenti- 
al equal to +0.80 V. 
In this case, the 
titration curve 
has the II form 
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Potential of the platinum 
Топ or | Naturel indicator microelectrode 


molecule ої relative to the reference 
which pro-| elect- electrode Composition of background 
jum rode solution 
‘usion | reac- 
saturated 
current tion а calomel elect- 
* годе, у 
ава жн ME 
тії с |—0.60 —0.85 CH,CO,Na 
а [41.40 +1.15 KNO;, NH,NO;, H5S0, 


а |+0.20 —0.05 H,80, 


ШЕН! 
FPR | 


v 
У c |4-0.50 +0.25 Н,80,, 12-16N 
с [41.00 +0.75 Н,50,, 18-24N 
—— | 
IV 
M а |--0.85 +0.60 CH,CO,H + CH,CO,Na, 
pH 4 


уп 
: Eee +0.60 — |n,so, + BPO. 
45 +0.20 6,80, 


== | 
e EN RE NN Р 


Form 
ot 
titra- 
tion 
curye 


21| S 


ПІ 
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Table 52 (continued) 


Substance being 
titrated 


Titrant Remarks 


qu 


yl ке 


Various reducing | VOs 


agents, for 
example, Fell 
vY Fell 


Complexone III vo? 


In amporometric tit- 
ration, the Tl- 
oxidation current 
is not used, but 
it can hinder the 
determination of 
other substances 


Beyond the equival- 


ence point—the 
Fel! reduction 
current 


Beyond the equival- 
Fel! oxidation cur- 


ence point—the 
| 


This reaction is 
used to determine 
АШЫ, 21У, ThlV 
and other substan- 
ces after adding an 
excess of complex- 
one III to the test 
solution 
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Table 53 


Conditions ої Amperometric Titration with Two Polarized 
Forms of titration curves 


ых 


ый а d.c. ich i the 
circuit parallel to ihe y voltmeter which is connected to 


it, or in th 


xidation-reduction systems whose 


components provide ‚ which arises due to the 


8 
Substance Electrode reactions 
being de- 1 : Volt indica 
termined Titrant тенор nan ae 
шу before the equiva- 
lence point 

Ар! сн. Bre. [5 

- Шы Пот 1 I 

I АВП 

to 10 8/18} 
Fe(CN)g- |р 200 
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Indicator Electrodes (according to 0. A. Songina) 


4 izati 

ами ої electrodes. The dashes in this column indicate the 
point Ер the indicator current either before or after the equivalence 
оса Бад given voltage applied to the indicator electrodes. This 
жый uei in the process 0 titration, the components of an oxida- 
Cannot, at ion system either bein, ‚ formed or present in the titrate 
or when a given voltage, be oxi ized and reduced at the electrodes, 

Та опе of the conjugated forms of the zedox prir is absent. 
а plist te cases, depending on the composition and amount of voltage 
ор О the electrodes, an oxidized form of one and а reduced form 
tison er pes system can participate in electrochemical reactions, 
ence Point ing an indicator current before and (or) after the equival- 
tios ЫР sixth column, Roman numerals indicate the forms of titra- 
urves near the equivalence point. 
а сн 


Which ind Form of 
current се the titration 
Ore | curves 
att near the Remarks 
er the equivalence СЕ 
c I As electrodes, ground mercury is 
usod. Before the equivalence point 
is reached, the electrode materi- 
al—Hg | (anode) — is oxidized, and 
Agl is reduced at the cathode 
= IV ‘Titration is conducted in the pres- 
BryBr- II Titration is conducted in the pres- 
ence of Вг” 


Fe(CN)-/Fe(CN)i-| и Titration is conducted in the pres- 
ence of an OsO, catalyst 


тн кенен кене cC 
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Electrode reactions 
Е пдісаїог 


Substance 


being de- Titrant 
termined 


Voltage 
поиграе | being : applied, 


before the equiva- 
lence point 


Aul! | Ascorbic Pt 100 AullI/c- 
acid 
EF јет - ui “|. ( ја р == 
10 - 
from 1 == 
іо 10 
п 
ee oo 100 = 
Complex- Cathode: 130 EN 
one III 
ende 
amalga- 
a 
Fe(CN)4- 400 = 
ЕЗ РЕ + Ре(ску- |р 200 _ | 
Бы нам” ee des 
CelV А * 
Suis [pi 200 Cel /сеш 
oxalic 
acid 
Felt 


Pt 


Се Г /сеш 
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Table 53 (continued) 


ШБ еек 


which i 
Cartes iid dne the 


CONES __ а 


after the equiva- 
lence point 


- 


Agl/ Ар { 


Form of 

titration 

carves 

near the k 

equiva- Remarks 
ence 


I Titration is conducted in a hydro- 
chloric acid medium. Before the 
equivalence point is reached АһШ 
is reduced at the cathode, and СІ- 
is oxidized at the anode 


IV Titration is conducted in the pres- 
ence of the redox pair Ес! у јен 


II Beyond the equivalence point, the 
electrode material—Ag | (anode)— 
is oxidized 

II As electrodes, ground mercury is 
used. Beyond the equivalence 
point, the electrode material— 


Hg | (anode)—is oxidize 


и 2 


НУве(Сму- 


Fe(CN)t-/Fe(CN)4- 


IV Titration is coaducted in the pres- 
ence of the redox pair Ее ой 
IV Titration is conducted in an alkaline 
medium in the presence of ng 


II As a titrant, (NH4),Fe(CN); із used. 
Beyond the equivalence point, H* 
is reduced at the cathode and 
Ее(СМУ is oxidized at the anode 


itration is conducted in the pres- 
ence of Ее(СМ) 


II T 
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acid 


Cr.03-, 
VOg' 
кеш 


опе ПІ 


Pt 


| 100 


100 


Electrode reactions 


indicator 
"Voltage 
Seng de | тила Tetrode | being applied, 
termined шу before the equiva- 
lence point 
po —— d M 88 
CelV | N-Benzoyl- | Pt 800 CelV/H,0 
phenyl- or 
ydro- background 
xylamine 
Cupferron | Pt 1000 се! У/сейт 
e Ag! Ag from 1 о 
to 10 
Ug! Hg from 1 - 
іо 10 


The mechanism 


Co!" | Ascorbic | Pt | 


The mechanism 


The mechanism 
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Table 53 (continued) 


шин | 


Remarks 


which ind Form of 
о й и titration 
near the 
after the equiva- equiva- 
lence point t 
= I 
H*/cupferron ПІ 
АЕ Ар T 
НЕ а { и 


т ы 
is not established 


Шо 
is not established = 


is not established = 


Before the equivalence point is 
reached, Се!” is reduced at the 
cathode and, at the anode, water 
or the background electrolyte is 
oxidized, for example Cl-, if tit- 
ration is conducted in a sulphuric 
acid medium or in the presence 
of chloride 

Before the equivalence point is 
reached, cupferron reduces сету, 
Beyond the equivalence point, 
H* is reduced at the cathode, and 
cupferron is oxidized at the anode 


Beyond the equivalence point, the 
electrode material—Ag | (anode)— 
is oxidized 

As electrodes, ground mercury is 
used. Beyond the equivalence 
point, the electrode material— 
Hg | (anode)—is oxidized 


The titrate is the cobaltic carbonate 
complex solution 


Titration is conducted in the pres- 
ence of complexone III 


Titration is conducted in the pres- 
ence of phenanthroline 


| р р 


Бе рої! II 
РеПі/реїї II 


Titration is conducted with a ferrous 
perchlorate solution in glacial ace- 
tic acid 


Before the equivalence point is 
reached, the electrode material— 
Са | (anode)—is oxidized, and Cull 
is reduced at the cathode 
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ee и 


Electrode reactions 


indicator 
Substance Electrode , Voltage 

being de- Titrant being applied, 

termined material in 


before the equiva- 
lence point 


сап Сотріех- Pt, gra- | From 1000 - 
one III phite to 1400 
И E ERN 
кеш Complex- Pt, gra- | from 1000 — 
one III phite to 1400 
Ascorbic | | Pt 100 Боб рей 
асід 


б Felll/pell 
Мпог, 
Сг,03- 
MEN Еейувей 
221, ee, et 
ша дай Ri 150 Fe(CNyt-/ Fe(C N17 


| — d 
Fe(CN)i7-| Мао; 


Re 150 Fe(CN)3-/Fe(CN)47 
IV 8 J 
EM 2 150 Ре(СМ)2-/Ёв(СМ) 
n $ 


150 Ёе(СМ) -/Ре(СМ) 


433 


Table 53 (continued) 


 S-—— —€ 


Which ind Form of 
Current пееше titration 


| L| ——— curves 


near the З 
after the equiva- equiva- Remarks 
lence point lence 
point 
H** cupri і і 5] 
nia pric com- Il Beyond the equivalence point, H+ 
і xonate/com- and cupric complexonate are reduc- 
рїехопо 111 ed simultaneously, and complex- 


- one III is oxidized at the anode 


Е я 

ТЕ ferie сош- II Beyond the equivalence point, H* 

рехониев/світ and ferric complexonate are reduc- 
plexone III od simultaneously, and complex- 


one III is oxidized at the anode 


= I Titration is conducted in glacial 
acetic acid with a ferrous per- 
chlorate solution 


determine Hg’, Col, Sn 
As“, SelV and others by the tit- 
ration of the excess of Ее(СМ 


Titration is conducted in the pres- 
ence of Fe(CN)Ó. As а titrant, 
use can also be made of other 
cations which form sparingly sol- 
uble precipitates with ferrocy- 
anide, hexacyanoferrate (II); for 


example, са! 


CelV/c 1L I 
осети IH 


Titration is conducted in the pres- 


Fe(CN)g-/F 
смує 
8-/Fe(CN)s-| И tration, ОМ 


ьа ааа 
28— 1845 
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Electrode reactions 


indicator 
Substance 3 Voltage 
being der Titrant Electrode being applied, 
ene қ before the equiva- 
lence point 
Н;0 Fisher's Pt 30 = 


reagent 


——] À]? | | 


Наи Complex- H і 1 Пл 
опе ПІ Е нар Не /Hg| 
p Pt 30 ка 
Hg |см-,всм- Ги 
у »| 88 from 1 Нрун 
m, Br to 10 ЕНЕ} 
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Table 53 (continued) 


which induce the 
current 


SS 


after the equiva- 
lence point 


Form of 
titration 
curves 
near the 
equiva- 
lence 
point 


Remarks 


I,/I- 


II 


This reaction is used to determine 
water in organic and inorganic 
materials 


| 
MEN == 
ШЕШЕСІ 


II 


I 


As electrodes, ground mercury is 
used. Belore the equivalence point 
is reached, the electrode mate- 
rial—Iig } (anode) —is oxidized 

Titration is conducted in the pres- 
ence of Сг,02- or I, 


As electrodes, ground mercury is 
used. Before the equivalence point 
is reached, the electrode materi- 
al—Hg | (anode) —is oxidized 


Fe(CN)?-/Fe(CN)4- | 


Titration is conducted in the pres- 
ence of Fe(CN)2- 


This reaction can be used to indi- 
rectly determino Cl, Н,0,, Og, 
Cull, ТИП, беГУ and others by the 
titration of Ту, which separates 
after adding an excess of iodide 


Beyond the equivalence point, the 
electrode material—Ag | (anode)— 
is oxidized 

Titration is conducted in the pres- 
ence of І, 


Titration of potassium tetraphenyl- 
borate is conducted in acetone. 
Beyond the equivalence point, 
the electrode material—Ag | (ano- 
de)—is oxidized 


H*/Fe(CN)1- 


u 
Е 
E 


Beyond the equivalence point, H+ 
is reduced at the cathode 


28+ 
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being de- 
termined 


Titrant 


BrOg 


Complex- 
one III 


Fe 


Dimethyl- 
glyoxime 


Electrode 
material 


Pt 


Cathode: 
t, 


Voltage 
being applied, 
т 


240 


Cathode: Without 
, the ар- 
anode; plication 
Ag of volt- 


Pt 


Cathode: 
1 


trode reactions 
d indicator 


before the equiva- 
lence point 


Mg! | 


ке |_ј~ |] | 
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Table 53 (continued) 


x Form of 
тимин панов the titration 
curves 
шиг the Remarks 
after the equiva- equiva- 
lence point dot 
Br,/Br- 11 The titration of magnesium hydroxy- 


quinolate is conducted in the 
presence of Br- . 
IV Titration is conducted in an ammo- 


Mercuric com- c у 
nia buffer solution in the pres- 


plexonate/Hg | 
ence of най 
Folll/poll п = 
гейувей II Titration is conducted with. ferrous 
perchlorate solution in glacial ace- 
tic acid 


Mn0;/A II Beyond the equivalence point, the 

по Аа} electrode material—Ag } (алоде)— 
is oxidized, and МпО is reduced 
at the cathode 


II Beyond the equivalence point, H* 
is reduced at the cathode, and 


РЬ is oxidized at the anode 


_ I Before the equivalence point is 
reached, Nil! is reduced at the 
cathode, and OH- is oxidized at 
the anode (alkaline medium) 


= II Titration is conducted in the pres- 
L/I ence of dimethylglyoxime p 
L/I- II Titration is conducted in glacial 
2 acetic acid 
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Electrode reactions 


Volt indicator 
e 

Substance : Electrode oltag 

being de- Titrant materlal being applied, 

termined 


before the equiva- 


lence point ЕСТІҢ 
scn- | сету Pt 200 _ 
| |5311 | Broz Pt from 50 
у іо 100 
опе ПІ = 
quu |o" Pt | о | | 
TH Complex- Graphite, | from 1000 — 
one III Pt to 1400 


Fo(CN)§- | Pt 


400 = 
> Pt 100 Е 
0% | vos Pt from 200 = 
to 300 
ст ы КА Е 
omplex- t 
one III 500 НэДЛУ 
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Table 53 (continued) 


Pee Je] 0 


cathode, and ОГ” is oxidized at 
the anode 


F t 
Which induce the titration 
curves 
EM Де що Remarks 
after the equiva- | ©Чш т 
lene point | ence 
сейусеш II Titration is conducted in the pres- 
ence of pyridine and an ICI cata- 
lyst. This reaction can be used 
to indirectly determine Сат, CoH, 
сап, МШ by the titration of an 
excess of SCN- 
Bry/Br- T | - 
I,/I- | II | ны 
ЭЭ IV Titration is conducted in the pres- 
ence of the Fe!!!/Fe!! redox pair 
СеТУ/сеї | II | Б 
Н+ -+ thallic com- II Beyond the equivalence point, H* 
plexonate/com- and thallic complexonate are re- 
plexone ПІ duced simultaneously at the ca- 
thode, and complexone III is 
и at the ane 
H+ II Beyond the equivalence point, Н+ 
ARENI is reduced at the cathode, and 
Fe(CN)é- is oxidized at the 'anode 
Cel усеш п 
УУ/үту IL 
Ееш Е II II 
Пре" І Before the equivalence oint is 
reached, H* is reduced at the 
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de reactions 
— Electro уваснопа 
Substance . Electrode B —— 
pene de кн material dei. dni before the equiva- 
й Е ^ anco point 
— нн RR а 


wr! pp Pt 1500 | - | 
1 | 
желе — E RM т 
үші Cupferron | РЕЕ from 1000 ~ 
to 1200 
ey пон ПН ПР, de 


Fe(CN)§- Pt 200 = | 
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Table 53 (continued) 


which ind Form of 
CLE E 
near the Remarks 
atter the equiva- СМ 
lence point oit 
H*/ppit II Beyond the equivalence point, H+ 


is reduced at the cathode, and 
Pb" is oxidized at the anode 


H*/cupferron II Beyond the equivalence point, H* 
is reduced at the cathode, and 
cupferron is oxidized at the anode 


Fe(CN)g-/Fe(CN)i- II Titration is conducted in the pres- 
ence of Ее(СМ) 
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Table 54 


Overvoltage of Hydrogen and Oxygen at 
Various Electrodes 


(at room temperature) 


The dependence of tho hydrogen overvoltage пн, on current density 
is expressed by the equation 9 


"lg, = 0.116 log i + k 


wher X is a constant which depends on the nature of the electrode. 
With a rise in temperature, the valu 


3 mV/°C, In an alkaline medium, hydro 


Current density, A/cm? 


Composition 0.00005 
Electrode of the solution | and less 


0.0001| 0.001 | 0.01 | 0.1 
overvoltage, У 
—— NN NE у 
Hydrogen 

auam ae, алі = pu oy ~ | = 

Platinum (pla-| ditto 0.000 — | — | 9.03 | 0.04 
tinized) 2N Н,80 

Platinum ( 5N Haso, | 0.008 — | _ | 997] 0.29 

(smooth) 2224 — | 0.04 | 010 | 0.22] — 
= 2N H,80, | ост 04 10.1 0.39 | 0.59 

Go 5N Н,50, — 0.33 | 0.44 | 0:55 | == 

Cobalt 2N Н,80, 0.062 = | = - | - 

: 2N Н,50, 6:97 | = | - - | == 
SN 5N H;SO, — | 0.45 | 0.57 | 0,69| — 
Vanadium 2N Н,50, 0.435] — — — => 
) 2N Н,50, 0.138| — - — т” 
Nickel 0.15N НСІ — | 0.18 | 0.28 = = 
0.4N NaOH — | 0.48 | 0.29 = a 

Tungsten 2N Н,50, 0.1571 = == — => 
Molybdenum | 2У Н,80, 0.168| — — — Яс 
?N Н,80, | 0.175) - | — 0.56 | 0.82 

Tron 1N на — = [0.33 | 0.46] — 
5N NaOH == | 0:85 ||| = == ||| == 

Chromium 2N Н,50, 0.48] . |" = | == 

Copper { ү Н,50, — | 0.83 | 0.94 | 4.04] — 
0.190] — — 0.58 | 0.85 
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Table 54 (continued) 


Current denslty, A/cm? 


Electrode оборот 10:50 1686 0-0001) 0.001 | 0.01 | 0.1 
overvoltage, V 

Antimony 2N Н,50, 0.233| — — - - 
Titanium 2N Н.80, 0.236} — | — -|- 
Aluminium | 2N Н,50, 0.296] — | — -|- 
Carhon 2N HSO; 0.33 0.77 | 0.88 | 1.0 | - 
rsenic 2N H,SO . = = і > 
Bismuth 2N HSO; блы = pum oem 
Cadmium Ж B: 0.392 23 = ке = 
Tin 2N Н,50, 040 — | - | 1.08 | 1.22 
Lead оу Н,50, 0.402 0.98 | 4.4 | 4.24) — 
Zinc 2N Н,50, 0.482} — | — | 0.75 | 1.06 
ам H,SO — | 0.93 | 1.04 | 4.46 | — 

Mercury { 00 isos | ol — | — | 4:04 | 4.07 

Oxygen 
Рини. In ми - —0.4* | — 
т 
(smooth) { одної! — | 0.67 | 018 | — | — 
кщ lead | 8V Н,50, — |0,97 | 1.08 | 1.49] — 
ioxide 

hes 2N NaOH — [0.44 | 0.48 | 0.52] — 


* 0.023 A/cm?. 


444 
Table 55 


Potentials of Electrode Decomposition of 1 № Solutions 
of Selected Compounds 


м Песотаров!- Deccan poet 
on poten- ol n poten- 
ompound р З Compound iar Y 
0.70 HER Ва 0.94 
1.49 (COOH), 0.95 
1.52 тана we 1.31 
1.78 НОО . 2... 1.65 
1.80 250: вш... 1.67 
1.85 HNO, ..... 1.69 
1.88 СН,(СООН), 1.69 
1.92 380, хан 1.70 
1.98 CH,CICOOH 1.72 
2.03 
2:09 Bases 
2.35 KOH ...... 1.67 
Хан ..... 1.69 
NHOR и 1.74 
0.52 


Table 56 


Flame Photometry 


Recommended wavelengths of the spectral lines and the molecular- 
band maxima for determining the elements with the aid of a spectro- 
photometer having glass optics and with the use of an air-acetylene 

ame 
(the wavelengths of molecular-band maxima are italicized) 
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Element ‘Wavelength, Element Wavelength, 
Barium ..... 70.0 Lithium o e e s a 670.8 
Boron ...... 545.0-548.0 | Magnesium ы 884.0 
Caleium ..... 422.7 Manganese . . . . | 403.1-403.4 
Calcium . .... 622.0 Phosphorus Р 548.0 
Cesium ..... 852.1 Potassium . . . .|766.5-769.9 
Chromium Е 425.4 Rubidium . . .. 794.8 
Europium 2... 459.4 Sodium ..... 589.0-589.6 
Gallium иена 417.2 Strontium... . 460.7 
Indium ..... 451.1 Thallium $ 535.1 
ШОП ars ми 386.0 Ytterbium.... 398.8 
Lanthanum 438.0 Yttrium... 46 ка 613 .0-616 .6 
Lanthanum 794.0 


sie з 
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Table 57 


itish and American Weights and Measures in 
EXE with the Metric System of Measurement 


Metric 1 


Мате equivalent 
Linear Measures 
1 mile — 1760 yards — 5280 feet — 63,360 inches 1.6093 km 
1 yard = 3 feet = 36 inches . . (32 їй 
= j Cm we + 
1 ЖҮЙЕ ,2- 45444142222 25400 сш 
Liquid Measures 

1 gallon (Br.) — 4 quarts — 8 pints — 32 gills — 
ME fluid ounces ГЕЗИТ 4.546 1 

gallon ( ) = 4 quarts = 8 pints = gills = 

= 128 fluid ounces ,, 0 3.785 1 
1 gallon (Br.) = 1.2009 gallon (Am. ...,, 4.546 1 
1 pint (Br.— 4 gills=20 fluid ounces — 

= 160 fluid drachms = 9600 minims . . . . . 0.5683 1 
1 pint (Am.)— 4 gills — 16 fluid ounces — 

= 128 fluid drachms = 7680 minims . . . . . 0.4/32 1 
1 fluid ounce (Br.) — 8 fluid drachms — 480 mi- 

BEDS мая аш юла Pus is 28.41 ml 
1 fluid ounce (Am.) — 8 fluid drachms — 480 mi- 

ШИН nc ES Oy T Rm IT. 29.57 ml 
1 fluid drachm (Br.)=60 minims — 3 fluid 

Sound kA TESS a me au. 3.552 ml 
1 fluid drachm (Аш) 220020000022 3.697 ті 
1 fluid scruple (Br. = 20 minims . | 111 1.184 ml 
1 minim (BE) ©, но va мана m ois 0.05919 ml 
immü(Am)...:....:...: ЛА. 0.06161 ml 

Avoirdupois Weight 

1 Br. pound (1b) — 16 ounces — 256 drachms — 

СОДА В ve ко Е 453.59 g 
1 Br. long ton — 2240 pounds „с, ши < ~ 1016.05 kg 
1 Br. short ton — 2000 pounds ...... га 907.185 КЕ 
1 ounce — 16 drachms — 437.5 Етатз..... 28.35 g 
1 drachm = 27.34 ВАША пріо 1.772 g 
ҚАМЫНА Shes creases. et ee? 0.0648 g 


Units of Energy 
Br. foot-pound = 0,1383 КОЕ осо 1.356 1 
Br. horsepower -hour (hp-h) = 0.746 kWh = 
= 274,000 kgf-m = 4.014 hp-h (metric system) 4690 kJ 


~~~ 
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Table 5? (continued) 


Metri, 
Name equivalent 
1 British thermal unit (ВТО) = quantity of 
heat that raises the temperature of 1 Br. 
pound of water by Е........... 0.252 kcal 
Units of Power 
1 Br. foot-pound/second = 0.0018144 hp (metric 
1.356 W 


System) x а ж ip EG тою в я т оа жя 
1 Br. horsepower — 1.014 metric horsepower . . 0.746 kW 


ПЕН (Lr 
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Table 58 


Simplified Table of Five-Place Logarithms 
Every line gives the proportional parts of the mean values of the 


of their real values). Such a simplification leads to errors іп mantissas 
and convenient to use as the tables of four-place logarithms. 


А. Logarithms 


ARRERERERERERE 


10 | 00000 | 00432 | 00860 8 284 p 703 | 


16 | 20412 Б 20951 | 219 


26747 | 26 951 
| ю Дао | нв (яаг Га Пак 1251. 


20 | 30403 | 30320 | 30535 d 
30750 | 30963 | 34475 | 3138 

21 |32 222 | 32408 | 32634 | 32838 | 33081 | 38:54 | 33445 

34439 | 34685 | 34830 | 35025 | 35248 | 35411 
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M iecur betweon the numbers which stand on the given line (instead 
ogarithms, but they are not over 0.00002. This table is as easy 


| 1 Proportional parts of the mean values of differences 
a s| 4 5 6 7 8 9 
а 42 85 127 | 170 212 254 | 297 339 381 
2938| 03342| 03743 | 40 81 424 | 102 202 242 | 283 323 304 
Ден ва 37 77 116 | 154 193 232 | 270 309 348 
819| от188| 07555| 37 74 444 | 148 185 222 | 250 296 333 
4 36 74 106 | 442 177 213 | 248 284 319 
0 380 11059 | 34 68 102 136 170 204 | 238 272 307 
18 33 66 98 | 131 164 197 | 229 262 295 
672] 43988 | 14301| 32 63 95 | 126 158 190 | 224 253 284 
30 61 91 | 122 152 183 | 213 244 274 
16732| 41026 17319| 29 59 88 | 118 147 177 | 206 236 265 
28 вт 85 | 114 142 171 | 199 228 256 
49590| 49866 | 20140| 28 55 83 | 110 138 165 | 198 221 248 
27 53 80 | 107 134 160 | 187 214 240 
22272 | 23 531 | 22789| 26 52 78 | 104 130 156 | 182 208 233 
8 50 76 | 101 126 151 | 176 201 227 
24 46 ті 95 119 143 | 167 190 214 
27184 | 27.416 97646] 23 46 69 | 93 116 139 | 162 185 208 
53 4s 68 | 90 113 135 | 158 180 203 
29447| 29 667] 29885| 22 44 66 | 88 110 132 | 154 176 198 
31597 | 31 806 5124 43 64| 85 106 127 | 148 170 190 
33 646 | 33 506 MOM 20 4( 61| 84 101 іи | 14 162 182 
35 603 | 35 793 | 35984| 20 39 58| 77 97 116 | 135 154 174 
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Logarithms 


44 | 64345 | 64444 | 64542 | 64640 | 64 738 | 64836 | 64933 


45 | 65321 | 65418 | 65514 | 66610 | 657 65 896 
46 | 66276 | 66370 | 66464 | 66558 | 68609 |65801 | 68839 
47 | 67210 | 67302 | 67394 | 67486 | 67578 | 67669 | 67761 
48 | 68124 | 68215 | 68305 | 68305 | 68485 | 68574 | 68004 
49 | 69020 | 69108 | 69197 | 69285 | 69373 | 69461 | 69548 


8 70 24 10 415 
51 | 70757 | 70842 | 70927 | 71012. | 4 098 74 En 71 265 
52 | 74600 | 71684 | 71767 | 74850 | 71933 | 72016 | 72099 
53 | 72428 | 72509 | 72591 | 72674 19835 | 72916 
54 | 73239 | 73320 | 73400 | 73480 | 73560 73 719 


74429 | 74507 


57 | 75587 | 75664 | 75740 | 75814 | 72128 | 75205 732% 


76 16 790 
77 805 25 [mds 71 525 
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Table 58 (continued) 


Proportional parts of the mean values of differences 
+ 8 ? i 205 4 5 6 | т 8 9 

37 475 | 37 658 | 37840] 19 37 56 74 93 111 130 148 107 
39270| 39445| 39620] 18 35 53 71 89 106 124 142 159 
40993| 41162] 41330| 17 34 51 68 85 102 | 119 136 153 
42651| 42813| 42975| 16 33 49 66 82 98 | 115 131 148 
44248 | 44 404 | 44560] 16 32 47 63 79 95 111 126 142 
45 788 | 45 939 | 46090] 15 30 46 61 76 91 107 122 137 
47 276 | 47 422 | 47 507 | 15 29 44 59 74 88 | 103 118 132 
48714| 48855| 48996| 14 29 43 57 72 86 100 114 129 
50 106 | 50243| 50379| 14 28 41 55 69 83 97 110 124 
51455| 51587| 51720| 13 27 40 54 07 80 94 107 121 
52 763 | 52892| 53020| 13 26 39 52 65 78 91 104 117 
54033| 54158| 54283| 13 25 38 50 63 76 88 101 113 
55 267 | 55 388 | 55509| 12 24 37 49 61 73 85 98 МО 
56 467 | 56 585 50 703 | 12 24 36 48 60 71 83 95 104 
57 634 | 57 749 | 57 864 | 12 23 35 46 58 70 81 93 104 
58 771 | 58883 | 58995 | 11 23 34 45 57 68 79 90 102 
59 879 | 59 988 | 60097] 11 22 33 44 55 66 77 88 99 
60 959 | 61 066 | 61172] 11 21 32 43 54 64 75 86 97 
62014| 62 118] 62221 | 10 21 31 42 53 63 74 84 95 
63043| 63 144 | 63246 | 10 20 31 41 51 64 71 82 92 
64 048 | 64147 | 64246 | 10 20 30 40 50 60 70 80 90 
65 031 | 65 128| 65225| 10 20 29 39 49 59 68 78 88 
65 992 | 66 087 | 66181| 10 19 29 38 48 57 67 76 86 
66 932 | 07025 | 67117| 9 19 28 37 47 56 65 74 84 
67 852 | 67943| 68034| 9 18 27 36 46 55 64 73 82 
68 753 | 68842| 68931| 9 18 27 36 45 53 63 72 81 
69 636 | 69723| 69810] 9 18 26 35 44 53 62 70 79 
70501| 70586| 70072| 9 17 26 34 43 52 60 69 77 
71 349 | 71433, 71 57| 8 17 25 34 42 50 59 67 76 
72 181 | 72263| 72346] 8 17 25 33 42 50 58 66 75 
72 997 | 73078| 73 159] 8 16 24 32 44 49 57 65 73 
73 799 | 73878| 73957| 8 46 24 32 40 48 56 64 72 
74586 | 74 663| 74744] 8 16 23 34 39 47 55 63 70 
75 358 75 435 75511| 8 15 23 31 39 46 54 62 69 
76118| 76493| 76268| 8 15 23 30 38 45 53 60 68 
76 864 | 76938| 77012] 7 15 22 30 37 44 52 59 67 
77 597 | 77670| 77743 | 7 15 22 2937 4 51 58 66 
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Logarithms 
"| |: 
60 | 77815 
61 | 78533 
62 | 79239 
63 | 79934 
64 | 80618 
65 | 81.294 
66 | 81954 
67 | 82607 
68 | 83251 
69 | 83885 
70 | 84510 
71 | 85 126 
72 | 85733 
73 | 86332 
74 | 86923 
75 | 87506 
76 | 88084 
77 | 88649 
78 | 89 209 
79 | 89 763 
80 | 90 309 
81 | 90848 
82 | 91384 
83 | 91908 
84 | 92428 
85 | 92942 
86 | 93450 
87 | 93952 
88 |94448 
89 | 94939 
90 | 95424 
91 | 95904 
92 | 96379 
93 | 96848 
94 | 97313 


77 960 
78 675 
79 379 
80 072 
80 754 


81425 
82 086 
82 737 
83 378 
84 011 


84 634 
85 248 
85 854 
86451 
87 040 


87 622 
88 195 
88 762 
89 321 
89 873 


90417 
90 956 
91487 
92012 
92531 


93 044 
93 551 
94 052 
94547 
95 036 


95 521 
95 999 
96 473 
96 942 
97 405 


131 


78 176 
78 888 
79 588 
80 277 
80 956 


81 624 
82 282 
82 930 
83 569 
84 198 


84 819 
85 431 
86 034 
86 629 
87 216 


87 795 
88 366 
88 930 
89 487 
90 037 


90 580 
91 116 
94 645 
92 169 
92 686 


93 197 
93 702 
94 204 
94 694 
95 182 


95 665 
96 142 
96 614 
97 081 
97 543 


78 247 
78 958 
79 657 
80 346 
81 023 


81 690 
82347 
82 995 
83 632 
84 261 


87 274 


87 852 
88 423 
88 986 
89 542 
90 094 


90 634 
91 169 
91 698 
92 224 
92 737 


93 247 
93 752 
94 250 
94 743 
95 231 
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Table 58 (continued) 


Proportional parts of the mean valuec of differences 


4 


5 


6 


| 


7 


9 


454 


Logarithms 


N 0 | 1 


95 197772 | 97818 | 97864 | 97909 97955 | 98000 | 98046 
96 | 98227 | 98272 | 98318 | 98 363 | 98408 | 98453 | 98 498 
97 |98677 | 98722 | 98767 | 98841 98856 | 98900 | 98 945 
98 | 99123 | 99107 | 99941 | 99 255 | 99300 | 99344 | 99388 
99 | 99564 | 99607 | 99651 | 99 695 | 99739 | 99782 | 99 826 


B. Antilogarithms 


-00 | 10000 | 10023 | 10046 | 10 069 | 10093 | 10116 | 10139 
:01 110233 | 10257 | 10280 10304 | 10328 | 10351 | 10375 
"02 110471 | 10495 | 10590 10544 | 10568 | 10593 | 10617 
“03 | 10745 | 10740 | 40765 10789 | 10814 | 10839 | 10864 
:04 | 10965 | 10990 | 11045 11041 | 11006 | 11092 | 11117 
+05 || 11220 | 11246 | 41272 11298 | 11324 | 44350 | 11376 
:06 | 11482 | 11508 | 11535 11561 | 11588 | 11614 | 11641 
+07 111749 | 41776 | 11803 11830 | 11858 | 11885 | 11912 
:08 |12023 | 12050 | 42078 12106 | 12434 | 12162 | 12190 
:09 | 12303 | 12334 | 12 359 | 12388 | 12417 12445 | 12 474 


.10 | 12 589 12618 | 42 647 | 12 677 | 12 706 12735 | 12 764 
.11 | 12882 12912 | 42 942 | 12 972 | 13002 13032 | 18062 
43 | 13483 | 13213 | 13243 | 12072 13305 | 13335 | 13366 
.13 | 13 490 13 521 13552 | 13 583 | 43 614 | 13646 | 13677 
14 [13804 113836 | 13868 | 18589 13932 | 13964 | 13996 
15 | 14125 | 44458 | 14 191 | 14223 289 | 14322 
46 | 14454 | 14488 | 14524 | 14 555 | 14 588 14622 | 14655 
17 | 14791 | 14825 | 14859 | 11 894 | 14928 | 14962 | 14997 
18 |15136 | 1547 | 15205 | 12900 15276 | 15344 | 15346 
19 | 15488 | 15524 | 15560 | 18588 15631 | 15668 | 15704 


.20 | 15849 | 15 885 | 15 922, 15 959 1 032 | 16 069 
ив [шш | ваа сара 
« 72 6 

23 | 16982 17022 | 17 061 гін 18749 | 16788 | 1 


| Proportional parts of the mean values of differences 
ý 123 а 5 6 | тво 

geb немее КАН Пс nou. [. om m ч 

98 091 | 98 137 98 182 5 9 14 18 23 27 3 

2 36 41 
ЕЭ 543 | 98 588 | 98 632 5 9 44 18 23 27 32 36 41 
9 989 | 99034 | 99 078 4 9 13 18 22 27 31 36 40 
FEA 99 476 | 99 520 4 9 13 18 22 26 31 35 40 
9870 | 999131 99957 4 9 13 17 22 26 31 35 39 
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Table 58 (continued) 


10 209 
10 447 
10 691 
10 940 
11 194 


11 455 
11 722 
11 995 
12 274 
12 560 


12 853 
13 152 
13 459 
13 772 
14 093 


14 421 
14 757 
15 101 
15 453 
15 812 


16 181 
16 558 
16 943 


17 338 |. 


17 742 


Proportional parts of the mean values of differences 


12 3 4 5 6 7 8 9 
7 9 12 14 16 19 21 
7 10 12 14 17 19 24 
7 10 12 15 17 20 22 
8 10 13 15 18 20 23 
8 10 13 15 18 20 23 
8 11 13 16 18 21 24 
8 11 13 16 19 21 24 
8 11 14 16 19 22 25 
8 11 14 17 20 22 25 
9 11 14 17 20 23 26 
9 12 15 18 21 24 26 
9 12 15 18 21 24 27 
9 12 15 18 21 25 28 
9 13 16 19 22 25 28 
10 13 16 19 22 26 29 


5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 


AARAA нээр 020200 соо Со Со Со собо сооз WwW 
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Antilogarithms 


.25 | 17788 | 17824 | 17865 | 17906 | 17947 | 17989 | 18030 
.26 | 18197 | 18239 | 18281 | 18323 | 18365 | 18408 | 18450 
27 | 18621 | 18664 | 18707 | 18750 | 18793 | 18836 | 18880 
.28 | 19055 | 19099 | 19143 | 19187 | 19231 | 19275 | 19320 
-29 | 19498 | 19543 | 19588 | 19634 | 19679 | 19724 | 19 770 


430 | 19953 | 19999 | 20045 | 20091 | 20137 | 20484 | 20230 
-34 | 20447 | 20464 | 20512 | 20559 | 20606 | 20654 | 20 701 
.32 | 20893 | 20941 | 20989 | 21038 | 21086 | 21435 | 21184 
-33 | 21380 |21429 | 21478 | 21528 | 24577 | 21627 | 24677 
-34 | 21878 | 21928 | 21979 | 22029 | 22080 | 22431 | 22182 


-35 | 22387 | 22489 | 22491 | 22542 | 22594 | 22 646 | 22699 
-36 | 22909 | 22964 | 23014 | 23067 | 23 124 23174 | 28227 
-37 |23442 | 28496 | 23550 | 23605 | 23 659 | 23714 | 23 768 
-38 | 23988 | 24044 | 24099 | 24155 24210 | 24200 | 24322 
-39 | 24547 | 24604 | 24660 | 24717 24774 | 24831 | 24889 


40 | 25449 | 25477 | 25236 | 25293 | 25354 | 25440 | 25468 
4 25 704 | 25763 | 25823 | 25882 | 25942 | 96 005 26 062 
5 28 303 | 26363 | 26424 | 26485 | 26546 | 26607 | 26689 
: 945 | 26977 | 27040 | 27402 | 27164 | 27227 | 27290 
"44 | 27542 | 27606 | 27669 | 27733 | 27797 | 21861 | 27925 


5 28184 | 28249 | 28314 | 28379 | 28445 | 28540 | 28576 


29107 | 29174 | 29242 
4 29 512 | 29580 | 29648 | 29717 | 29785 | 20854 | 29923 
"49 | 30909 |30269 | 30339 | 30409 | 30479 | 30549 | 30 620 
s 0974 | 31046 | 34447 | 31489 | 31261 | 31 338 


: 31916 | 31989 | 32063 
8 | 22 22494 | 32509 | 32584 | 32659 | 32735 | 32809 
53 | 33884 |32189 | 33268 | 33343 | 33420 | 33407 | 33574 

54 | 32674 | 34299 | 34041 | 34119 | 34198 | 34277 | 34356 
е 754 | 34834 | 34944 | 34995 | 35075 | 35 156 


. 358 2 | 35975 
от 800 | 238 сағы 
.58 | 38 019 | 38107 38194 | 38 1 37 497 37584 |31 

282 8 548 
:59 | 38905 | 38994 | 39084 | 39174 39 ЫН 39 355 30 446 
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Table 58 (continued) 


Proportional parts of the mean values of differences 


(Ооо 0000 > 00 0000 99-1 -1-1-1-1-4 сососсос соо ANNIN сл A 
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Antilogarithms 


ЧЕ E 2 3 F E 6 | 


-60 | 39811 | 39902 | 39994 | 40087 | 40179 | 40272 | 40 385 
«61 | 40738 | 40832 | 40926 | 41020 | 41115 | 41910 | 4130 

"ба | 44687 | 41783 | 41879 | 41976 | 42013 | 42170 | 42 267 
.63 | 42658 | 42756 | 42855 | 42954 | 43053 43152 | 43251 
:64 | 43652 | 43752 | 43 853 | 43954 | 44 055 | 44157 | 44259 


+65 | 44668 | 44771 | 44875 | 44978 | 45 082 45186 | 45290 
66 | 45709 | 45814 | 45920 | 46026 | 46 432 46238 | 46345 
67 |46774 | 46881 | 46989 | 47098 | 47 206 47315 | 47424 
-88 | 47863 | 47973 | 48084 | 48195 | 48 306 | 48447 | 48529 
-69 | 48978 | 49091 | 49204 | 49317 | 49 431 | 49545 | 49 659 


-70 | 50149 | 50234 | 50350 | 50466 50582 | 50699 | 50816 
71 | 51286 | 51404 | 51523 | 51642 | 51 761 | 51880 | 52000 
:72 | 52484 | 52602 | 52723 | 52845 | 22 966 | 53088 | 53211 
78 | 53703 | 53827 | 53951 | 54075 54200 | 54325 | 54450 
:74 | 54954 | 55081 | 55208 | 55336 | 25 463 | 55590 | 55 719 


-15 | 56234 | 56304 | 56 494 | 56624 | 56754 | 56 855 | 57016 
:76 | 57 544 | 57677 57810 | 57943 | 58076 58210 | 58345 
:77 | 58884 | 59020 | 59 156 | 59293 | 59429 59566 | 59704 
-18 | 60256 | 60395 60534 | 60674 | 60 814 | 60954 | 61094 
-79 | 61659 | 61802 61944 62087 | 62 230 | 62373 | 62517 


:80 | 63096 | 63241 | 63387 | 63533 | 63680 63 826 | 63973 
М | 64565 | 64714 | са воз | 65013 | Ga 00 65313 | 65 464 
82 | 68009 | 88222 | 66374 | 66525 | 69 681 | 66834 | 66988 
.83 | 67 608 67 764 | 67 920 | 68 077 | 68234 68 391 68 549 
84 | 69183 | 69343 | 69503 | 05077 69823 | 69984 | 70146 


.85 | 70795 | 70958 74121 | 7 7779 
480 | 72444 | 72611 72778 2545. | ҮД иви 


72946 | 7 73282 | 73 451 
41. | 74191 | 74302 | 74473 | 12046 "ni 74989 | 75102 
"39 | 72858 | 76033 | 76208 | 76384 | 74817 76736 | 76 913 
:89 | 77625 | 77804 | 77983 | 78 163 | 78343 | 78524 | 78705 
:90 | 79493 | 79616 | 79799 | 79983 80353 | 80538 
“Ot | 81283 | 81470 | 81658 | ќа део RN 8224 | 82.414 
03 | 83.476 | 83.368 [53560 | ga 840 83946 | 84140 | 84333 
"98 | 85414 | 85310 | 85507 | 88103 85901 | 86009 | 86298 
4 | 87096 | 87297 | 87498 | 87 108 87902 | 88 105 | 88308 
95 [89125 | 80334 | 59536 


89 743 5 157 | 90365 
че | 21201 | 91441 | 91622 |02243 02080 | 90207 | 92470 
97 | 23325 | 93541 | 93756 |01533 94 489 | 94406 | 94624 
9 101134 | 29:19 | 95940 | oc tor | 88:89 | 88406 | 94 625 
=? 1.97724 | 97949 | 98475 | 88501 98628 | 98855 | 96083 
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Table 58 (continued) 


Proportional parts of the mean values of differences 


1235 һ 5 6 | 7 8 9 

40458| 40551| 40644| 9 19 28 37 46 55 65 74 83 
41 400 | 44 495 | 41591 9 19 28 38 47 57 66 76 85 
49 364 | 42. 462 | 42560| 10 19 29 39 49 58 68 78 87 
43351 | 43 451| 43551} 10 20 30 40 50 60 то 80 89 
44 361 | 44463| 44566| 10 20 30 44 54 61 1 8 9 
45 394 | 45499| 45604] 40 21 31 42 52 62 73 83 94 
46 452 | 46 559 | 46666| 11 21 32 43 53 64 75 85 96 
47 534 | 47 643 | 47 753 | 11 22 33 44 54 65 76 87 98 
48 641| 48753 | 48865| 11 22 33 45 56 67 78 89 100 
49774 | 49 888| 50003| 11 23 34 46 57 68 80 91 108 
50 933 | 51 050| 51168| 12 23 35 47 58 70 82 93 105 
52 449 | 52240| 52 360 | 12 24 36 48 60 72 84 96 108 
53333| 53456| 53580| 12 24 37 49 61 73 85 98 110 
54 576 | 54 702 | 54828| 13 25 38 50 63 75 88 100 113 
55 847 | 55 976 | 56105| 13 26 38 51 64 77 90 102 115 
57 148 | 57 280| 57 412| 13 26 39 52 06 79 92 105 118 
58 479 | 58614| 58749] 13 27 40 54 67 80 94 107 121 
59841| 59979| 60117| 14 27 4 55 69 82 96 110 123 
61235| 61 376 | 61 518| 14 28 42 56 70 84 98 112 126 
62 661! 62 806 | 62 951 14 29 43 58 72 86 401 115 130 
64 124 | 64 269 | 64 417 15 29 44 59 74 88 103 118 132 
65 645 | 65 7664 65 917 15 30 45 60 75 90 405 120 135 
67443 67298 | 67458 | 15 31 46 | 62 77 92 | 108 123 139 
68 707 | 68865 | 69024 | 16 32 47 | 63 79 95 | 110 126 142 
то 307 | 70 469 | 70 632 46 32 48 64 81 97 113 129 145 
74 945 | 72 111 | 72277 47 33 50 66 83 99 116 132 149 
73 624 | 73 790 | 73961 47 34 51 68 85 101 118 135 152 
15336| 75 509 | 75 683 47 35 52 69 87 104 124 138 156 
77 090 | 77 268 | 77 446 48 35 53 74 89 107 125 142 459 
73 886 | 79 068 | 79 250 18 36 54 72 94 109 127 145 163 
80 724 | 80910| 81 096| 19 37 56 74 93 111 130 148 167 
82 604 | 82 794 | 82 985 49 38 57 176 95 113 132 151 170 
84 528 | 84 723 84918| 19 39 58 78 97 116 136 155 175 
86 207 | 86 696 | 80896| 20 40 60 | 79 99 449 | 139 158 178 
88812| 88716 | 88920| 20 41 61 | 84 102 122 149 102 183 
90573 | 90782 | 90991] 21 42 62 | 83 104 125 146 166 187 
2958 | 92807 | 93444 | 21 42 64 | 85 106 127 149 170 191 
94 842 | 95 060 | 95 280 22 43 65 87 109 130 152 174 195 
97 051 | 97 275 | 97 499| 22 44 67 89 111 133 155 178 200 

99 544 | 997701 23 46 68 91 114 137 160 182 205 


99 312 


Appendices 


Examples of Using Some Tables 


Table 7 


Analytical and Stoichiometric Multipliers (Factors) 


The table is intended above all for calculations connected with 
analytical i 


determinations by gravimetric methods. 


: T В " е 
hen the content of a Component is being determined in som 
material, two cases aro possible. 


z= ах 100 5 
g 
Where a — mass of the separated 
& = weighed portion of а su 


g 
For calculation, two 


2» as in the case of aoe 
| t must be expressed in the percentage 0 
element (Si). Sometimes ighed substance d 
m element being determined. Thus, in i form 0 
sait, ammonium із occasional] recipitated in the for e 
(NH,);PtCI, Which is then calcined? Pt pom is weighed. ща 
Неи Pt із used бо calculate the percentage of N in the salt b 
ysed. 
+ . . nt 
In all these cases it is obviously necessary to calculate the но 
і е found mass of the Ын 
Corresponds, Therefore, in determining Si, Inass b the 
y the -— ,Weight of SiO, and multiplied by : 
8 
Sio: гіп determining P, the found pe 
must be divided by the molecular Weight ої Mg,P,Oz and multipli 
9 atomic weight of P (since the Mg,P,0, molecule 
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tains 2P), i.e., и: РЕЈ“ determining М, the found mass а must 


p МегР-0;” 
be divided by the atomic weight of Pt and multiplied by the double 
atomic weight of N, i.e., an, since in the (NH,),PtCl, compound, 
two atoms of N combine with one atom of Pt. All the values of these 
U иш D an. etc., and their logarith 
== 510, ' Mg,P,0; ' Pt' ^^" на 
are oen in Table 7, where they are called multipliers and designated 
by the letter f (they are also called factors, conversion factors, chemical 
multipliers). Thus, the content of the component being determined 
in the weighed substance will be а/, and its percentage in the material 
eing analysed will be: 
af х 100 


т------- 


fractions, i.o., 


74 
% 


Thus, the calculation is performed by finding three logarithms 
(one from Table 7, and two from the common logarithm table), adding 
two of them and subtracting the third one. 

Since the operation of addition and subtraction cannot be perform- 
ed in one column, it is necessary to learn how to quickly find its com- 
plement to unity by logarithm. Then, the entire operation consists 


їп addin ^ antissas: = log a + log f + (1 — log е). The 
ing three mantissas: log т g te е вие 


Characteristics and the whole number 2 (10 

into account. When the operation is completed and the number z 

is found by its logarithm, it is easy to find the proper eap of the 

decimal point in it, since it is always known whether the material 
eing analysed contains, say, 8.3 or 83 or 0.83 per cent of the compo- 


Dent being determined. 
То find the complement of log g to unity, the last figure of the 
10, and the remaining figures are sub- 


тапИзза is subtracted from : 1 
tracted from 9; for example, if the mantissa of log g із 34 906, its 


complement to unity is 65 094. 


Examples of Calculating the Results of Gravimetric, 
Analytical Determinations 
ss, a portion of a shaving g 


Example 1. To determine Cu in bra: 0 
Weighing 1.1238 g is taken. Tho mass of a pute platinum electrode 
із 12.4826 р; the mass of the same electrode coated with deposited Cu 
ш 18-2065 g after drying. Find it Percentage. о об їп the alloy. 

зі = 13. — Hie Р й Є . 
1e mass ої deposited Cu a 1 5 3139 x 100, g 


The unknown percentage of Cu із = = 7 1.1238 00. We find 
the logarithms in Table 58 (p. 448) and write down the mantissas 
Without the characteristics: 94 057 


7-05 069 


988; т = 72.42% 
lculating formula that the final result 
decimal point. In working out this 


Јов 2 = 85 
..It is easy to see from the са 
Will have two digits before the 
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did not have to use the multipliers of Table 7, since the 
oe del brass (Cu) being determined was weighed in the form 
Я EO 2. To determine Mg in limestone, a portion weighing 
1.2496 g is taken. After SiO,, Fe, Al and Ca are separated, Mg is 
precipitated in the form of MgNH,PO, which by calcination is con- 
verted to Mg,P,0,; the mass of the calcined precipitate а = 0.0551 g. 
Find the percentage of magnesium in the limestone. TU 

We find in the common logarithm table: log g = log 1.2456 m 
— 09 540; log a — log 0.0551 — 74 115. As in tho preceding example, 
we find only the mantissas. t 

In Table 7 we find Mg in the first column, Mg,P,0; in tho next 
column, and then on the same line the value of multiplier f equa 
to 0.2184, and log / equal to 33 930. Now we add: 


log a — 74 115 
log / = 33 930 
1 — log g = 90 460 
со 
10р z = 98 505 
The Mg content is 0.966 or 0.97%, ” 
Since in the mass of the calcined precipitate weighing 0.0551 8» 


i inary 
: = g (an inaccuracy of ordina 
weighings on an analytical balance), whi ја із 0.4% of the relative 


I gure is already dubious. However, considering 
that during the analysis there may be other sources of errors besides 
the inaccuracy in Weighing, it is expedient to round the result obtaine 


to 0.97%, 

Table 14 

Calculation of the Results of Volumetric-Analytical 
Determinations 


In finding the results of volu i i inations, 
metric- termin: 4 
unnecessary and intrica зэргэ НИ 


^ le calculations a n performed. То 

example, in calculating tho amount of Be Misi with the КМ: 
1 has reacted is calculatet jos 
іс ratio (1 mole of KMn0,: 5 e 
ө content. This is an intricate Wê», 
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(а) in neutralization reactions corresponds to one hydrogen ion H* 
or one hydroxyl ion OH- that forms water. 

For example, in the reaction H3PO, + 2NaOH = Na,HPO, + 
+ 2Н,0, two ions of Н+ and two ions of OH- form two molecules 
ої Н.О. It follows that there are 1/2 molecule ої НРО, and one mole- 


2NaO 
cule (AE H ) of caustic soda per one ion of H* or OH-. These values 
are their equivalents; 

(b) іп oxidation-reduction reactio 
that a molecule or an ion of а substance acce 
reaction. 

For example, KMnO, reacts as an oxidizing agent in an acid medium 
according to the equation: 

Mn0; + 8H* + 5е — Mn?* + 48,0 

It follows that there із 1/5МпО or 4/5KMnO, per electron, which 

are equivalents. Oxalic acid Н,С,О, reacts as a reducing agent accord- 


ing to the equation 


ns corresponds to one electron 
pts or gives off in a given 


С.0!- — де > 200; 
-, ог 1/2Н,С,0,, ог 1/28,С,0, 28,0 


Per one electron; these values are the equivalents; 
cing reactions corresponds to one 


ion of a univalent metal, 1/2 ion of a bivalent metal, and so forth, 
i x compound. Thus, in titrating 


ial to one molecule, and in titrating 


to Denigés: 
+ 2KCN = КАР(СМ);-ЕК МО, 


the equivalent of KCN is 64! 
е same cyanide according 


Ар» 4. 2CN- = Ag(CN); or AgNOs 
two molecules. 


the equi is equal to : 

кайыын у wo seo that the chemical equivalent of 
wee їз not a constant number, but depends on the reaction in 
which the articipates. | 

и ој и M üllipram-equivalent) weight of an element 
E Compound is its equivalent weight expressed in grams (or milli- 

Tams). | 8 ( 

If the c i titre) of a titrating solution (sometimes 
called a Standard porum is d) pressed by its normality Ns, and E, 
ls its equivalent weight, every millilitre of the solution will contain 
М.Е, mg of the titrating substance. Having used V ml of the solution 
in tlie titration, we introduced УЛ: mg of the titrating substance 
into the reaction. Since a reaction occurs always between the quanti- 
ties of the substances proportional to their equivalents, the quantity 
of the titrated substance (being determined) will be УМЕ mg, where 

х is the equivalent weight of the substance being determined. It 
follows that for calculations, it is necessary to know only the normal- 
ity of tho titrating solution Ма and the equivalent weight E, of the 
substance being determined. The latter can be found in Table 14. 
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і і і reighed 
ntage (z) of the substance being determined in tho w eig. 
ue j^ Пим, by the formula: 


УМ. Е. х 100 УМ. Е. 
же ЫМ = % or EL 
where g is expressed in mg, and g' in grams. 


% 


A. Determination of the Normality of a Titrant 
(Finding of the Titre) 


In establishing the normality of 

a starting substance g, is weighed. 

and the solution obtained is titrated 

(Vx) is to be determined. Suppose 
МЕ, = g, and 


à solution, a certain amount я 
The weighed portion is dissolve 

with the solution whose normality 
V ml is used in titration. Then 


Nus. 


VE; 
Where E, is the equivalent weight of the starting substance which 
can be found in Table 14; the value of Ез is expressed in mg. stabile 
е weighed portion of the Substance is dissolved in a suita H 
Solvent (usually water) in a volumetric flask, diluted with it to volum 
(У, ml), and а certain volume (y. 


: » ml) is taken for the titration with 
а pipette. In this caso 


— У» 


“ҮЕ, 

Ezample 1. А portion of pure sodium oxalate Na,C,0, dried at 
105-110 C weighing 0.2719 р if dissolved in water. On addin Ва 
the solution is titrated With 39.88 ml of the КМпо, solution. Calcula 
the normality of the latter, 


In Table 14, we find: 


x 


ENaaCs04 = 67 000; log E, — 82 607 


log g, — log 271.2 — 43 329 
1— log V = 1 — log 39.88 — 39 924 
1 — log E,-4— log 67 000 — 17 393 


i to 
(Мі) is determined according " 

Known normality (У„), then Y tel of the forme 
is titrated with the latter. Suppose Й, ?» à solution i$ 
used in the titration, Then Проза Vz ml of tho latter 


им = VAN, 


y 
Ny=N, 12 
1 2 Y, 
Ezample 


2. The normali 8 is established 
according to 0.09854 HC] Y л the NaOH solution (Мі) is esta 


olution. F itration of 20.00 ml 0 
the former, 21.12 ml of the latter г и © tho normality 
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of the NaOH solution 
= 0.09854 х 21.12 
20.00 
log 0.09854 = 99 362 


log 21.12 — 32 469 
1 — log 20.00 — 69 897 


log Му = 01 728; №, = 0.1041 


In practice, the concentration of the titrant (Tus titre of the 
solution according to the substance being determined) is very 
often expressed in the amount (in mg or g) of the substance being 
determined that titrates 1 ml of the Т. solution. Knowing the normal- 
ity of the solution, it is easy to find its titre by the following formula 
relative to any substance being determined: Тих = М,Е, (Ех can 
be found in Table 14). For example, the titre of 0.1023№ KMn0, 
solution relative to iron is Tynozre = МаЕте = 0.1023 x 
X 55.847 mg/ml; its titre relative to iron oxide is Тмао; /Feg03 = 
= М, ео 0.1023 X 79.846, etc. The percentage of the substance 
being determined is 


Жан a x 100 = Maz 400 % 


where g and Тух are expressed in the same units. 


If a titre of a solution relative to a substance is known and if it is 
necessary to find its normality or titre relative to another substance, 


the following formulas can be used: 


N Та шэг є === 
Ey № № 
hence 
Та Ев = МЕ, 


Ту-Т Та Ey—NEy— Гаро 

а š : 4 

tion relative to Fe із 

Шаатріе 8. Tho titre of the жиын m and its titre relative 


1:005483 g/ml. Find the normality of this 50 
г. 


isi: = log 0.005483 = 73 902 
N = Пе; 1067 MnO;/Fe 7 io 
Fe = 25 300 
= 4—log 55.847=2 
1—log Eo —1— 99 202 
N —0.09818 
Тито; ест 


Тмаоу/бт = — Eg, 


30— 1845 
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log T мпоціте =1— log 55.847 = 73 902 
1— log Epe= 1— log 55.85 = 25 300 
log Ec; = log 17.332 = 23 885 
108 уос = 23 087 
Tunoz;cr — 0.001702 g 


B. Determination of the Percentage oi the Unknown 
Component in a Test 


Ezample 1. To determine the NaCO; content in a soda шей, a por 
tion of it weighing 1.100 р is dissolved in water and the ш 
obtained is titrated with 0.5012 #,80, solution in the presen if 
a bromophenol blue indicator. What is the percentage of Na,COs 
35.00 а of the acid are used in the titration? 


Using Table 14 (see A, Acid-Base Titration), we find that Eya,co3’ 
with a bromophenol blue indicator, is 52.995, log E = 72 423. 
log V = log 35.00 = 54 407 
log N, = log 0.5012 = 70 001 
log E, = log 52.995 = 72 493 
1—logg=1~— log 1.100 = 95 861 


log z = 92 692; = = 84.5196 


Ezample 2. Using the same data as in Example 1, find the percenta- 
£e of СО, in the soda melt. 


The solution remains the Same, but instead of Екасоз" 
Eco, = 22.005; log E = 34 259 in Table 14. 
Summing up: 


we find 


log V — 54 407 

log N, — 69 897 
log Е, = 34 252 

1 — log g = 95 864 


log л = 54 417; г = 35.04% 


, Ехатріє 3. Calculate the percentage of Fe in a sample of iron ще 
if on dissolving a portion of th 


аа nd reducin 
Fe by metallic Zn, 47.24 m] КРУЗ ОК were used 
1n titration, ve: 
From Table 14 (see B, Ozidation-Reduction Methods) we ha 

Ете = 55.85; log E — 74 702. Addition gives 

log V — log 47.24 — 67 431 
log N, = log 0.1105 — 04 336 
log E, = log 55.847 — 74 700 
g = 1 — log 0.7872 = 10 391 


log z — 56 858; z — 37.0396 


1 — log 
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Example 4. To determine Mn in steel by the bismuthate m 
а 4. T eth: 
а portion weighing 1.1452 д is dissolved in HNO,. In the eem 
Thee , Mn is oxidized wit sodium bismuthate NaBiOg to HMnO,. 
БН tor is determined by the addition of 40.00 ml of 0.02842 № 
KM 105 ої Mohr's salt and а back &itration with 13.50 ml of 0.03012 
T: з Solution. Find the percentage of Mn in the solution. 
" ince the product УМ gives the number of mg-equiv of any sub- 
ance, it is expedient to perform the calculation by the following 


formula: 
(VaNa— Уьй) 8,2100 у, 
0 


q————————— / 
g 


volume and normality of the solution of Mohr's 

salt, respectively 

and У, and N, = volume and normality of the KMnO, solution. 
manganes2 by the bisrau- 


b 
th In Table 14 we find that in determining 
ate method, 2, = Emn = 40.9876; log E, = 04090. 


We have: 


where V, and N, — 


40.00 x 0.02842 — 1.1368 mg-equiv 
13.50 х 0.03012 — 0.4066 mg-equiv 
1.1368 — 0.4066 = 0.7302 mg-equiv 
log 0.7302 = 86 344 
log Ема = 04 090 
1 — log 1.1452 = 94 110 
log z = 84 544; z = 0.70% 


| 


ЖҮР 
И 
Кай Р У, No 


ІНІ 


Ezample 5. How much of the KMnO, solution of the same concen- 
iration would be used in the titration ot a portion weighing 1.1452 g 
ої the same steel (see Example 4) if Mn was determined not by the 
bismuthate method, but by: Volhard's method? 


ы унды " 


Here g is the weighed portion expressed in milligrams. 
In Table 14, we find that, when Mn is determined by Volhard's 
method, Emn is 16.4814, log E = 24 699. 


_ V x 0.02012 16.4814» 100 . y 010K 1145.2 
Е 1145.2 у 0.03012 x 16.4814 x 100 
log 0.70 — 84 510 
log 1145.2 = 05 889 
1 — log 0.03012 = 52 115 
1 — log 16.4814 = 78 301 
log V = 20815; V= 46.15 ml 


0.70 
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Table 16 


Caleulation of the Results of Gas 
and Gasometric Analyses 


Here are examples of calculations made according to the formulas 
iven on p. 136. — 
uw 1. The volume ої gas (V), measured over water, is J*- ml. 
The temperature of gas і-- 22.8?C. Barometer reading = 
— 120.4 mm Hg. The temperature of air, measured near the barometer, 
" = 22.4?C. Bring the volume of.gas to standard conditions. 

First of all, the barometer reading is corrected. | РЕ 

То bring it to 0°C, we should subtract #18 mm from it. Then, pin 
the gas is collected over water, its pressure in the vessel is less | rds 
the pressure of the surrounding air by the value of Pp which is а 
water vapour pressure at t = 22.8?C. This value must also be S 
tracted from the barometer reading. ЕР 

In Table 16, in the “Water” column with t = 22°C we have КЕЛТЕ 
= 19.8 mm Hg, and with t = 23°C, Py = 21.1 mm Hg. The > 
ference between them із 1.3 mm Hg. We find 0.8 of this differen : 
0.8 X 1.3 — 1.0 mm and add it to 19.8 mm Hg. It follows that Рв 
at 22.8“С is 19.8 -- 1.0 — 20.8 mm Hg. 

Hence, 


Py— 120.4— 24 —20.8 = 696.8 mm Hg 


The unknown volu 


me of gas У, = VF. То find log Е, we 180 
section A, 
We have: 
t, °С Py = 696 mm Hg Р, = 696.8 mm Hg Ро = 697 mm НЕ 
22 92 807 92 857 92 870 
22.8 — 92 739 = 
28 92 660 


„Ве difference between 92 807 and 92 870 is 63. In the table of 
differences, we find 0 8 of thi i 


of difference find ves 02 807 and 92 660 is 147. In € tabi 
11068, we fin , Which i ЗЛ 

Which 0.8 is 118.5, subtracting this пада gest Bumber 

mately 92 739, 


log V = 40 824 
log F = 92 739 


log V, = 33 563; V, 


It should be noted that in most analyti here is no need 
to make a correction for decimal аи а шеге of ргезвигд 
and decimal fractions of а egree of temperature: rounding the respo 
tive figures, we obtain results of sufficient accuracy. Thus, if we t in 
Pg = 21.1 mm Hg, the value corresponding to 23°C, we would оман 
Po = 696.5 5 697 mm Hg. Prom hae 16,А, for t = 23°C а 


= 21.66 zz 21.7 ml 
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Ра = 697 mm Hg we would have log F = 92 723, and finally То = 
= 21.65 ml, which differs little from the preceding result. 
Ezample 2. What is the weight of 43.7 ml of NO, measured over 
28.6% KOH solution at 17 °C and a barometer reading of 757 mm Hg? 
Suppose the temperature of mercury in the barometer is also 17 Ч: 


Ру--151--41-102 zz 745 mm Hg 


The value of 10.2 mm Hg is found in Table 16,B (17 °C, KOH 


28.6%). 
The unknown mass is equal to Ур; we find log Е in Table 16,А, 


and logp in Table 16,C: 
log V — log 43.7 — 64 048 
log F — 96 506 
log p — log 1.3402 — 12 717 


log z — 73 271; г = 54.0 mg 


Example 8, From 1.200 g of commercial calcium carbide, 395 ml 
of acetylene (С, Но) is obtained at 17.5°C and Р, = 755.3 mm Н 
(the pressure is measured at 16 °С). The gas is collected over a saturate 
NaCl solution. Calculate the percentage of CaC, in commercial carbide. 


py — 155.84 —11.4— 744.9 mm Hg 


The value of 11.4 is found in Table 16,В, interpolating between 
the numbers 11.0 and 1 : 
The unknown percentage 15 
ҮЕ} x 100 y 
E 70 
The value ої F is found in Table 16,A, and / in Table 16,D. 


log V — log 395 — 59 660 

log F — 96 256 

log/' = log 2.8877 — 46 055 
4—logg=1 — log 1200 = 92 082 


log z = 94 053; = = 87.2090 


Example 4. In the reaction of an acid with 0.250 g of zinc d 
79.6 ml бі Н, is evolved, the latter being measured over po аир 
20°C and a pressure of 742 mm Hg (the temperature of mercury in the 
barometer is also 20 °C). Calculate the Zn content in the zinc dust. 


ру--142--22--11.5--122 mm Hg 


ue VFf'-100 


9 
Е % 
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log V — log 79.6 — 90 091 

log F — 94 696 

log Й = log 2.9145 = 46 456 

1 — log g — 1 — log 250 — 60 206 


log z = 91 449; z = 82.13 = 82.1% 


The final result must not have more than three significant figures, 
since only three significant figures contain the results of weighing 
and volumetric measurement. 

In some instruments, gas burettes are calibrated in a way that 
they directly read the percentage of the substance being determined 
if the weighed portion is constant (usually 1 g or 0.5 g) and if the gas 
in the burette is at a definite temperature an pressure. But when the 
temperature and gas pressure do not coincide with those indicated 
on the burette, a corresponding recalculation must be made. 

Example 5. In determining C in steel by the combustion method 
in the О» current, the volume of CO, formed is measured with a gas 
burette of the Wirtz-Strélein instrument showing the percentage 
of C when the weighed portion of steel is 1000 g and when the tem- 
perature and gas pressure in the burette are 16°C and 760 mm Hg. 
A portion of steel weighing 1000 g is taken; the temperature and gas 
pressure are 20°C and 740 mm Не. The burette boy a is 0.5296 с. 

What is the real content of C in steel? In Table 16A, we find 
log "160,16 sc = 97 522; log 1140,20 ес = 95 766. The first logarithm 
must be subtracted from the logarithm of the percentage of C found, 
and the second logarithm must be added to it: 


log 0.52 = 71 600 
1 — 97 522 = 02 478 
95 766 

log z = 69 844; = = 0.49% 


The difference in the values of vapour pressure over the concen- 
trated alkaline solution at different tem fn is neglected bere. 
If the temperature of the measured gas deviates from 16°C only 
several degrees, the error arising from this is not over 0.0196. 


Table 18 
Densities and Concentrations of Solutions 


In literature dealing with analytical chemistry, concentration? 
of acids and bases are expressed in different ways: (1) in terms (9 
density (for example: "5 ml of hydrochloric acid with a density of 1.1 
is added"); (2) in terms of the dilution of concentrated commercia 
acids [for example: “10 ml of diluted (1 : 9) sulphuric acid is adde 
to the solution", which means that one volume of concentrated com 


terms of the percentage of the reagent (for example: "2 ml of 5% 
ammonia solution") and, finally, (4) in terms of the normality of t 
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. An analyst has therefore to convert the concentrations in calcula- 
ting reagents used in the reaction on the basis of the solutions whose 
concentrations are expressed in different ways, and so forth. The 
conversion tables serve the purpose. ]t is the easiest to perform stoi- 
chiometric calculations if the concentrations of reagents are expressed 
in their normalities. Therefore, the tables give the normal concentra- 
tions of acid and base solutions. 

Here are a few examples concerning calculations with these tables. 

Example 1. In analysing tin bronze, nitric acid with a density 
of 1.2 g/cm’ is used to dissolve it. How can tho acid be prepared from 
concentrated commercial nitric acid with a density of 1.4 g/cm? 
without the aid of an areometer? The normality of nitric acid with 
a density of 1.200 із 6.273N (Table 18,A); it follows that one litre 
of it must contain 6.273 g-equiv. The normality of concentrated nitric 
acid with a density of 1.400 is 14.88Л; one litre of it contains 
14.88 g-equiv. The required quantity (6.273) of gram-equivalents 


of HNO, is contained in E 73 x 1000 = 421.8 ml of concentrated 


nitric acid. Measuring out this volume and diluting it with water 
to one litre, we obtain nitric acid whose density is 1.2. 

Example 2. In the course of an analysis, 5 ml of diluted г, : 4) 
HNO, aro added to a neutral solution and then neutralized with 
ammonia. How many millilitres of concentrated (25%) ammonia 
Solution will be used in the neutralization reaction? 

The expression “diluted (1 : 4) nitric acid" implies that one volume 
of concentrated nitric acid with a density of 1.400 is diluted with 
four volumes of water. The normality of concentrated acid with 
а density of 1.400 is 14.887, and that of the diluted acid will appar- 
ently be 14.88 : 5 == 2,98. Five millilitres of this acid are a ded 
to the solution being analysed; to neutralize it, 5 ml of ammonia 
solution of the same normality (2.982) are apparently necessary. 


he normality of concentrated 25% ammonia шинэ га 


(Table 18,1). It follows that, to neutralize nitric acid, a 


= 1.12 ml of concentrated ammonia solution will be used. | 
Example 3. А portion of rock weighin 1 g is melted in а platinum 
crucible with six times as much anhydrous Ма»СОз. The melt is 
leached with water and oxidized with diluted (1 : 1) hydrochloric 
acid. How many millilitres of this acid must be added to completely 
neutralize Na,CO, without the acid being too excessive? 


«ур DINE: wee 
6g ої Ма;СОз contain чад» - 52.9945 g-equiv 


or 


6000 i 
00 _ 443.23 mg-equiv 
52.9945 м pu 

Е ization, it is necessary to add the same quantity of 
па а lents of HCl. The normality of concentrated hydro- 
chloric acid with a density of 1.190 is 12.50N, and that of diluted 
1 : 4) acid is consequently 6.257, i.e., 1 ml of the latter contains 
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113.23 _ 
6.25 mg-equiv of HCl. It follows that Ха, СО. is neutralized by 76.25 - 


— 18.12 ml of diluted (1 59 hydrochloric acid. If 20 ml ої the acid 
e added, it would not be too excessive. й 
= These examples show how much easier it із to perform сои 
when concentrations of acids and bases are expressed in their normak 
ties. Table 18 helps convert differently expressed сбдав тан ола, 
The reliability of the table is so great that its data сап be used m 
preparing titrants of acids and alkalies according to density. Бу 
titre of the prepared solution must nevertheless be соии i 
а weighed portion of a parent substance. Here is an example of calcu 
tion when a titrating solution is being prepared. 4 the 
Ezample 4. To prepare 1N НСІ titrant, an acid available in 18 
laboratory is taken, its density determined with an areometer 
equal to 1.082 g/cm?. Jem? 
From Table 18,C we have: the acid with a density of 1.080 Вто 
has a concentration ої 4.878N and that with a density of 1.085 g РЕМ 
.192N. By interpolation, we obtain the following normality for à 
sity of 1.082: 


4.87842 (5.192— 4.878) = 4.87842 x 0.314=5.004 


It follows that one volume of the available acid must be diluted 
to 5.004 of the volume. For this purpose, we can measure out, 
example, 200 ml of the acid with a density of 1.082 e 
a one-litre volumetric flask, dilute it with water up to the volum 
and add another 0.8 ml of water (1 : 5.004 — 200 : 1000.8). 


Table 19 
Chief Acid-Base Indicators 


For volumetric-analytical titrations (acidimetry-alkalimetry СЭ 
thods), it is necessary to select indicators that change colour in ich 
рН range as little аз possible. Such Ey 


changes colour at pH values from 5.0 to 8.0, are not suitable а} th 


nitrazine yellow, which h i 
within pH 6.0-7.0, or ова а НА О 
and violet at pH 8.0 
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different persons who perform titration. If the eye could easily detect 
the slightest change in colour, the pT would obviously coincide with 
the equivalence point. But since titration is usually completed at 
visible colour change, it can be assumed that, with dichromatic 
indicators, the pT is approximately at one-quarter of an interval from 
its corresponding limit.* With monochromatic indicators (phenol- 
phthalein, nitrophenols), the pT almost coincides with the beginning 
of the appearance of colour, provided that the indicator is used in the 

dilution at which its colour change was determined. 
For analyses of great accuracy, it is always necessary to separately 
prepare a buffer solution with a pH which coincides with the pH 
and add the indicator to it, and then titrate 


of the equivalence point 42 € 
the solution being analysed until its colour coincides with the colour 


of the prepared reference solution. 

When a weak acid is titrated with caustic soda, at the end of the 
titration a solution of sodium salt of the acid is formed which, as 
a rosult of the hydrolysis of the salt, has an alkaline reaction. Knowing 


the ionization constant of the acid, the pH of the solution formed can 
rith this pH, a suitable indicator 


be determined and, in accordance with this p 
can be selected. This is also true of acid titration of a weak base solu- 


tion, when a salt is formed which has an acid reaction in the solution 


as a result of hydrolysis. : и 
In hydrochloric acid titration of a salt solution of an alkali metal 
and weak acid (for example, Ма СОз), the solution will contain, at 
the end of the titration, neutral chloride of the alkali metal and free 
weak acid, consequently having an acid reaction. Knowing the ioniza- 
tion constant of this acid, we can. calculate the pH of its diluted 
solution obtained at the end of titration and select де ap ло mp а 
When a strong acid is titrated with a strong а kali сэрэл jos 
vice versa), a solution of neutral non-hydrolyzing sal y | n pit 
of about 7 is obtained. But there is 10 need to use iat Ed t а 
changes its colour at рій close to 7, sinea the б мой рте 
titrant sharply displaces the pH to an acid (in acid М пере един 
alkaline region (in alkali titration). In such titrations, SAL отет 
can be used; nevertheless, when titration 15 performa 1 Юу о ахар 
iluted solution of acid or alkali (for example, 0.01. 2 2 showing 
contains a very small amount of the titrant, the indicators 
Colour change in the pH range of 5 to 9 should be used. 


Table 24 


Colorimetric Determination of the pH of Solutions 
For the colorimetric determination of the pH аб засно stig 
which change colour within а small pH range are 0 нії {шко 
Useful are diehromatic indicators which, Па pan Св pH changes 
y Ot. 52 show noticeable ape s in s Гота indicators whose 

.1-0.2. і so made 0 2 Е +: 
Colour b саа To changes, more or less intense while retaining 
_ 

the middle of the interval of the 


1% Some analysts believe that the РТ 18 in 
Indicator colaur change. 


31—1845 
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shade. In both cases, Ше colour is determined that the indicator assum- 
es in the test solution and in a set of standard buffer solutions having 
different pH values preliminarily found by the electrometric method. 
The pH of the test solution is equal to the pH of the buffer solution 
whose colour is the closest to that of the test solution. 

In the colorimetric determination of the pH, account must be 
taken of the following possible sources of errors which should also be 
considered when selecting an indicator. 

(a) Influence of foreign salts. Let us denote the ionization constant 


аң+ат- 
of an indicator аз Kima. Then, King= —L— 


; where aj. is the 
HI 

activity of the indicator anions formed as a result of dissociation, 

ані is the activity of Из undissociated part. In the example, the 

indicator is a weak acid, and if the indicator is a base, further reason- 

ings do not change in the main. Having replaced the activities by the 

products of concentrations and activity coefficients, we obtain: 


[HI] fo 2 ан» 
Ши Kina 


where f, is the activity coefficient of the coloured or colourless undis- 
sociated part of the indicator; Л is the activity coefficient of the 


не anion; the corresponding concentrations are in square bra- 
ckets, 


The colour of the solution depends on the ratio ТЕП , and therefore 
the solutions having the same ratio will have the same colour. But 
will the solutions having the same ratio (ЕН have the same pH? 
Let us present the above expression in the following form: 

ЇНЦ “нд 


П) Kinafo 
If the solutions have different ionic stren vill 
и gth, the values of f, W 
also differ (and, to a very small extent, those of fo. which can be 
neglected). With increasing ionic strength of a solution, the activity 
coefficients of ions decrease and, consequently, so does fı. When the 


a of the solution does not change, i.e., it has the same ratio 
HI 5 | 
и ‚ the value оған, must accordingly be greater: the solution will 


yield the same colour with the indicator, being more acidic. Con- 
versely, with decreasing ionic strength, fı increases, and аң, mus 
accordingly be less when the solution has the same colour. The pH 
value of buffer solutions is determined electrometrically usually 
at the ionic strength of 0.1. If the ionic strength of a solution being 
analysed is greater than 0.1 (owing to the presence of a large amoun 
of salts), the solution will have the colour which corresponds to that 
of the buffer solution with higher hydrogen-ion concentration (lowe? 
pH). Consequently, it is necessary to make a correction which has 
a negative value in this case. If the ionic strength of a solution being 
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analysed is less than 0.1 (the solution contains a small amount of 
salts), then with the same colour that the indicator has in the buffer 
solution, the solution will be less acidic (higher pH) and the correc- 
tion will have a positive sign. This correction is called salt correction. 
It should be noted that this correction depends not only on the ionic 
strength of a solution, but also on individual properties of tho indicator 
and the nature of ions that are present. If use is made of the indicators 
whose acidic form is a single-charge anion and whose alkaline form 
is a double-charge anion (phenolphthalein, sulphophthaleins), the 
correction will be greater than when use is made of the indicators 
whose acidic form is an undissociated molecule and its alkaline form 
is a single-charge anion (mononitrophenols). Dimethylaminoazobenze- 
ne-sulphonic acid (methyl orange) and dimethylaminoazobenzene-o- 
carboxylic acid (methyl red) cause a very small salt error owing to 
their amphoteric nature, and therefore they are mainly used in deter- 
mining the pH of solutions having а variable content of salts. If the 
ionic strength of a solution is greater than 0.1, the correction value 
is considerably influenced by the nature of salt ions (the size of ion 
radii) in a solution. 
b) Influence of the 
to determine the pH o 


buffer capacity of a solution. Indicators used 
Г solutions are themselves acids or bases, and 
if the solution being analysed has low buffer capacity (distilled water, 
solutions of neutral salts in distilled water, solutions of very weak 
acids or bases, etc.), the indicator can sharply change its pH. If, for 
example, 0.1 ml of 0.04% methyl red solution is added to 10 ml of 
distilled water (pH 7), then even this small quantity of the indicator 
(King = 1 X 10-5) will change the pH of the water from 7.0 to 5.0. 

In determining the pH of such low buffer capacity solutions, their 
pH will not change if we add to the solution being analysed the indica- 
tor solution having the same pH. According to Fausette and Acri,* 
such solutions of indicators are called isohydric. It has been proved 
that the pH of a solution of low buffer capacity does not change even 
if any amount of an isohydric solution of an indicator is added to it. 
This underlies the method of determining the pH of such solutions. 
A set of solutions of an indicator having different pH values is pre- 
pared and the solution being analysed is added to every one of them. 
The indicator solution that does not change its colour is isohydric 
relative to the solution being analysed. ЖЕ 

(с) Protein error. ^ number of proteins greatly affect indicators, 
making the determination of the pH in their presence impossible. 
'The influence of proteins is specific and depends on the nature of the 
protein and of the indicator. Therefore, іп. the presence of proteins, 
the results of the colorimetric determination of the pH cannot be 
relied on, having to be verified by the electrometric method. 

(d) Other sources of errors. In the presence of colloids and sometimes 
of coarser dispersed particles, an indicator can change colour as 
a result of one of its forms ("acidic" or alkaline") being sorbed on the 
surface of particles. The ionization constant of an indicator changes 
also at the air-liquid interface. This explains the frequently observed 
phenomenon when, in shaking a solution of an indicator, the colour 


* Ind. Eng. Chem., An. Ed., 2,78 (1930). 
ap 
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being formed sharply differs from the colour of the solu- 
ее da the оа contains finely-dispersed particles of another 
phase, the result of the determination of the pH must be verified by 
using two different indicators (acidic and basic) or comparing them 
with the results of the electrometric determination. 
Indicators sharply change colour at pH constant if a non-aqueous 
solvent—alcohol, acetone, etc.—is added to a solution, and also when 
the temperature changes. 


Table 40 


Standard Oxidizing Potentials Relative to the Potential 
of a Standard Hydrogen Electrode at 25 °C 


If a plate of noble metal is immersed in a solution which contains 
an oxidizing agent and the product of its reduction, there will be 
а difference of potentials between the plate and the solution, which 
is called the ozidizing potential of a given system. 

1. For the system 


oxidizing agent + ne == reducing agent 


the oxidizing potential relative to the standard hydrogen potential 
is expressed by the formula 


RT a 

Nou. 0. Ox 
Ен E04 nF ln ner 
absolute temperature of a solution, 
n the given system make tho transi- 
tion from a reducing agent to an oxidizing agent, P = faraday con- 
stant = 96,500 coulombs, аох and üRed = ion activities of oxidizing 
and reducing agents in a solution). Having replaced natural loga- 
rithms with common logarithms and havin substituted all values 
of constants in the equation, we obtain or t = 25°С: 


(where R = gas constant, 7 == 
n = number of electrons which i 


E= go LOA | бох 


n аңса 
‚ И aox = Rod, then E = ко, The standard potential is the poten- 
tial of the electrode immorsed in a solution which contains both forms 
(oxidized and reduced) having 


_ red equal activities. 
2. If an oxidizing agent is red 


j uced with the participation of hydro- 
gen ions 
Ox + mH* + ne — Red + qH,0 
then 
аоха 
Егор у Ох°ң+ 
nF "Red 


In this case, the Standard potential is the potential of the electrode 
immersed in a solution соп 


: Diu taining both forms (oxidized and reduce 
having equal activities, and also, hydrogen ions whose activity is equ? 


to unity. This applies, for example, to such systems as 
MnO; + 8H* + бе == Mn?+ -p 4H40 


УО + 4H* + е = VO?* + 2H,0 
3. When the potential between the metal and the solution of its 


salt is being determined, i.e., of the systems Мел“ + ле == Me (for 
example, Zn?+ + 2e = Zn), and the activity of the solid phase is 


taken as unity, then 


or 


RT 
Е= B+ Ina, s 


In this case, E = ко, when амьз+ = 1. Here, the standard poten- 


tial is the potential between the metal and the solution of its salt, 
when the activity of the metal ions equals unity. 

4. When one or the two forms (oxidized and reduced) are sparingly 
soluble solids or complex compounds, the number of ions formed in 
the solution will be very insignificant. Let us take, for example, the 


system 
AgCl + e == Ag + Cl- 
For it 
RT 
Eagt, Ag Agt, Ag TF In ayo 
The value of аду» the activity of silver ions in the solution, is 
very small and depends on the solubility product of silver chloride 
РАрст and on the activity ої chloride-ions in the solution: 
ада 8Рдасцасг- 


If the activity of chloride ions equals unity, the right-hand part 
of the equation for the potential will assume the form: 


RT , 
Een ag ше In SPAgci = 24601, Ag 


The quantity Esci, ag із called the standard (“observed”) poten- 
tial of AgCl/Ag system. It can be defined as the potential which is 
formed in the system containing solids or complex compounds in which 
all ions participating in the process, except elementary ions that are 
separated by precipitates or complexes, have an activity equal to unity. 

The aforementioned equation can be used to calculate the solubil- 
ity products of sparingly soluble substances by the measured values 

xidizing potentials. : 
ої 5 ag iar ee Teple of the formation of a complex compound. 
For the system 
АВ(СМ) + e = Ag + 2CN- 


we also have 
5 АТ | 
Eagt, Ag = ЁАв+, Ag р P барь 
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The value of ад 
and is determine! by 


_ лн . If the solution being examined contains free i 


ations whereby their activities 


ili x Ag(CN)s 
ds on the stability of the complex О: 
Paks dissociation constant K диску; 


ons СМ“ 


бАСМУ | 
and complex ions 
equal unity, then 


Ag(CN)g in concentr 


=а 
Кон A8* 


and 
RT , 
го, = = E0 
Вар Ар E Agony АСК, Ав 
Similar formulas are used to find the dissociation constants ОЇ 
complexes by the data of potentiometric determinations. The table 
gives several such standard (“observed”) potentials of the systems 
containing precipitates and soluble complex compounds. 
жэл » лю рн tel oxidation-reduction system, оле of 
be determined by gas proce, бе activity of this substance will 
electrode can be defined as e no ent hye parentia) O5 re Си 
gas is under a pressure of 1 atm; the en ра це їп whin оци 


This gas is reduced (or oxidized) h which are formed when 


ave an activity of unity in the solu- 


The equation of the і 
potential Е = poy RT , aox., . 
Haus of oxidized a + ra ONE includes ion 
ollows that, when the ; „and not concentrations. 
same, the values of potentials ens of ions of both forms are the 


Eces, Cen = Р Gan BR аса _ 
Е аса» | 
= Eher Сез+ + ar ln Се f, 
0 Е ТСезчі E 


where f, and f, are the activ; я 

Ce ions, As the Jone т of а slg 

drop. This must always bd v ‘inn ently, the value of E will 

tials in calculations and i When using oxidatic 

о ва, Teasonings connected ai the oxidation poten- 

Ty, where solutio 20 With various problems 

aro usually used. ns with a high ionic strength 
The table gives the potentials 

valence; the potentials of the direct transition {г і 

to the lowest one (for example, v V. om the highest valence 


stage-by-stage transition (for ex » «он Several potentials of the 
These potentials are вано d У -УШ, үшүп), 


by the so-called Luther rule 
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which states that if an element exists in three degrees of valence m, 
n and p, and mor Lp, then: 

(т = p) Eh, p= (m— n) Ем, nt(n— p) Е? р 
where E5, p: Бе, а and EL, р are the standard potentials of transi- 


tions from valence m to valence р, from m to n and from n to P For 
example, Fe exists іп the form of ions Fe?* (valence ој 3) and Бе?" 
(valence of 2), and in the form of metal (valence of 0). According to 


Luther's rule 
ШАТ ре Ез» тен 2 ез, re 


Q^. 


Fi 
A number of potentials which 80 very ШШ Ш ни (тром 


to determine experimentally were calculated by Lut ОШ, 


Index 


Acetic acid 352 | 
density and concentration 
of solutions 169, 174 

Acetone 332 

Acetylacetone 322 

Acid Alizarin Red V 226 

Acid Chrome Black Special 222, 

228, 230, 326 

Acid Chrome Blue K 222 

x Chrome Dark Green G 222, 
9 


Acid-base titration, calculation 
of results 123 
Acidimetry 
calculation of results 123 
indicators 472 
Acids 
density and concentration 
of solutions 160, 174 
ionization constants 274 
Acridine 209 
Acridine orange base 242 
Activity 
hydrogen ions, recalculated 
for the pH 252 
ion coefficients 117 
upon a high ionic strength 
of a solution 120 
Alberone 223, 360 
Alizarin 360 
Alizarin Blue BS 196 
Alizarin Red 8 184, 194, 216, 
222, 360 
Alizarin S 184, 325, 331, 360 
Alizarin Yellow GG 195 
Alizarin Yellow В 181, 195, 203 
Alizarin Yellow RS 195 
Alkalimetry 
calculation of results 123 
indicators 472 
Aluminon 321, 362 
o-Aminobenzoic acid 362 
p-^minodimethylamine 329 


B-Aminonaphthalide ої thiogly- 
colic aed 394 
Ammonia ы 
density and concentration of 
Solutions 172, 174 
use as a reagent 324, 327 
Ammonium (sodium) molybdate 
324, 328, 329 а 
Ammonium rhodanide 324, 327 
Amperometric titration 408 
with two indicator electro- 
des 426 
Amyl acetate 332 
Amyl alcohol 332 
Analytical cation groups 30 
Analytical multipliers 70, 460 
Aniline 332 
Anthranilic acid 362 
Antilogarithms 456 
APANS 248, 396 
Arsasene 362 
Arsenazo 321 
Arsenazo I 224, 331, 362 
Arsenazo ПІ 323, 325 328, 331, 


Atomic weights 17, 31 

Aurin 189 

Aurine tricarboxylic acid, 
ammonia salt 362 

Avoirdupois weight 446 

Azo-azoxy BN 323, 364 


Barbituric acid 323 
B ionization constants 274, 


pathophenanthroline 364 

Bengali pink 216 

Benzene 332 

Benzene azodiphenylamine 178 

Benzene-2'-arsonic acid-(1'-azo-, 
io pae дм иво ас14-(17- 
320-7)-1,8-dioxynaphthalene- 
»6-disulphonic ама 862 


Benzene-2'-arsonic acid-(1'- 
azo-2)-1,8-dioxynaphthalene- 
3,6-disulphonic acid, disodium 
salt 362 
Benzene-2'-arsonic acid-(1'-azo- 
1)-2-hydroxynaphthalene-3,6- 
disulphonic acid, trisodium 
salt 396 
Benzidine 224, 323 
Benzoflavin 204 
a-Benzoin oxime 324, 364 
Benzopurpurine 4B 181, 197 
5,6-Benzoquinoline 382 
Benzyl alcohol 332 
а-Вептуі dioxime 364 
Benzyl orange 181 
Beryllon II 224, 322, 364 
Bis-4,4'-[6-meth ylbenzothiazol- 
(1,3)]-diazoaminobenzene- 
2,2'-sodium disulphonate 396 
Bismuthol II 330, 380 
Bis-[2,7-(4-nitro-2-sul pho-1-azo- 
benzene)]-1,8-dioxynaphthale- 
ne-3,6-disulphonic acid 384 
Bis-(4-hydroxy-3-methoxyci nna- 
moyl)methane 370 
Bis-salicylalethylenediamine 366 
BPR 224 
Brilliant green 322, 330, 366 
Bromatometry, calculation of re- 
sults 125 
Bromobenzothiazo 366 
Bromochlorophenol blue 183 
Bromocresol blue 184, 201, 216 
Bromocresol green 184, 216 
Bromocresol purple 187, 202 
ionization constant 224 

Bromophenol blue 183, 216 
ionization constant 200 
salt correction 199 

Bromophenol red 187 

Bromopyrogallol red 224 

Bromothymol blue 188, 203 

ionization constant 200 
salt correction 199 

Brucine 327, 366 р 

Buffer capacity ої solutions 475 

Buffer solutions 253 

acetic-acetate ones 262 

from individual substances 
264 

universal ones 263 
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Butanol 332 

Butter yellow 182 
Butyl acetate 332 
Butyl cellosolve 332 
Butylamine 332 


Cadion 323, 366 
Cadion C 366 
Calcein 226, 232 
Calces 226, 242 
Calcion 226 
Calcon 226 
Calculation 
results of gas and gaso- 
metric analyses 468 
results of volumetric-analy- 
tical determination 462 
rules of performance|11 
Calibration of glassware 121 
Calomel electrodes, potentials 272 
Captax 380 
Carbon disulphide 332 
Carbon tetrachloride 332 
Carboxyarsenazo 368 
p-Carboxygallanilide 330, 368 
Carminic acid 322, 

Caustic potash, density and соп- 
centration of solutions 169 
Caustic soda, density and соп- 
centration of solutions 174 
Ceriometry, calculation of results 


425 

Chalcone 226 

Chelaton 3, 368 

Chlorobenzene 332 

Chloroform 332 

Chlorophenol red 186, 199, 201 

ionization constant 200 

Chromatometry, calculation of re- 
sults 125 

Chrome Black Special ET 00 
228, 230 

Chromoazurol C 228 

Ми Black Special ET 00 


Chromotropic acid 208, 324, 330, 
368 


Chromoxane Green GG 228 
Chromoxane pure blue BLD 360 
Chrysoidine 185 

Chrysoin 196 

Chugaev's reagent 374 
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Coefficients of ion activity 117, 
120 

Colours corresponding to the spec- 
tral wavelengths 320 

Complexes, instability constants 
283 

Complexing methods, 
tion of results 129 

Complexing reactions 463 

Complexone III 130, 132, 322, 
368 

Concentration of solutions 159, 
70 


calcula- 


Congo red 183, 217 
onstants 
instability of complexes 283 
ionization of acids and bases 
274 

ionization of indicators 200 

Conversion factors for gravi- 
metric analysis 70 

Corallinophthalein 189 
Coraline yellow 189 
Coumarin 212 
o-Cresol indophenol 317 
m-Cresol purple 179, 191 
Cresol red 177, 190, 202 
o-Cresolphthalein 199 
Cresolphthalexone 242 
m-Cresolsulphophthalein 179 
o-Cresolsulphophthalein 177, 190 
Cupferron 325, 370 

use in extraction 343 
Cuproin 374 
Cupron 364 
Curcumin 192, 195, 322, 370 
Cyanine 190 
Cyclohexane diondioxime-1,2 370 
Cyclohexanol 332 
Cyclohexanone 332 


Davies’ formula 120 
Decahydronaphthalene 332 
Decalin 332 
Density 
gases and vapours 156 
solutions 160, 470 
Diacetyl dioxime 374 
Diallyldithiocarbamidohydrazi- 
ne 370 
Diamine green 243 
3,3’-Diaminobenzidine 329, 372 


Diaminophenothiazine 317 ” 

4,4’-Diaminostilben-(N,N,N’,N = 
tetracarboxymethy])-2,2’-disul- 
phonic acid 392 

o-Dianisidine 315 

Diantipyryl methane 372 

1^,4-Diazoamino-1,1'-azobenzene- 
4"-nitrobenzene arsonic 
acid-2" 362 

Dibenzoyl methane 331 

Dibromine-o-cresol sulphophtha- 
lein 187 

2,6-Dibromobenzene indophenol 
316 


Dibromophenolsulphophthalein 
187 | 

Dibromothymolsulphophthalein 
188 


3',6'-Dichloro-2,4,5,7-tetrabro- 
mofluorescein 206 

3',6'-Dichloro-2,4,5,7-tetraio- 
dofluorescein 206, 216 

?-Dichlorobenzene 334 : 

2,7-Dichlorochromotropic acid 
372 


Dichloroethane 334 

3,6-Dichlorofluorescein 217 

2.6 Dichlorophenol indophenol 
317 


Pichlorophenolsulphophthalein 
86 


Dichlorosulphodimethyloxyfuch- 
sone dicarboxylic acid 360 
2,3-Dicyanhydroquinone 211 
Diethyl ether 334, 347 
Diisopropyl ether 334 
Dimethyl fluorone 330, 372 . 
Dimethyl glyoxime 325, 327, 374 
p-Dimethylaminoben zylidene rho- 
danine 321, 372 
p-Dimethylaminophenyl fluorone 


N,N'-Dimethylbiacridine 214 

Dimethylnaphtheirhodine 208 

3,3-Dimethylnaphthidine 230 

5,6-Dimethyl-1,10-phenanthro- 
line 315 

3,3'-Dinitro-4,4'-bis-(4"-hydro- 
Xybenzene-azo)-biphenyl 386 

%-Dinitrophenol (2,4-dinitrophe- 
nol) 182 


lonization constant 200 


B-Dinitrophenol (2,6-dinitrophe- 
nol) 182 
ionization constant 200 
y-Dinitrophenol (2,5-dinitrophe- 
nol) 185 
ionization constant 200 
1,4-Dioxane 334 
1,2-Dioxyanthraquinone 360 
1,2-Dioxyanthraquinone-3-sul- 
phonic acid, sodium salt 360 
2,2-Dioxybenzylidene aniline 390 
1,8-Dioxy-2,7-dichloronaphthale- 
ne-3,6-disulphonic acid 372 
4,8-Dioxynaphthalene-3, 6-disul- 
phonic acid, disodium salt 368 
3,6-Dioxyphthalimide 210 
Diphenyl benzidine 316 
Diphenyl carbazide 323, 324, 


z-Diphenyl dioxime 364 
Diphenyl orange 181 
Diphenylamine 316 
Diphenylamine sulphonate 316 
Diphenylcarbazone 217, 230, 
374 
1,5-Diphenylcarbohydrazide 374 
Diphenylthiocarbazone 376 
1,4-Dip enyl-(3,5-endoanyl)-di- 
hydro-1,2,4-triazol 384 : 
4,7-Diphenyl-1,10-phenanthroli- 
3 


пе 364 1 
1,3-Diphenyl-1,3-propanedione 
331 


Dipicrylamine 326, 374 — | 
2,2'-Dipyridyl (a,a'-dipyridyl) 
315, 325, 374 
2,2’-Diquinoline 324, 374 
8,8'-Diquinolyldisulphide 376 
3,6-Disulphonaphthol-(8-azo- 
7')-4’ 8'-dioxy-3',6'-disulpho- 
naphthalene, tetrasodium $a t 


36 
Dithiol 326, 329, 331, 376 
Dithioxamide 390 
Dithizone 230, 321-328, 331, 376 
use for extraction 336 
DMN 230 
Drying 358 


EDTA 130, 368 Ч 
Electrode potentials, determina- 
tion 265 
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Electrodes 
calomel 272 
mercury, drop 403 
overvoltage of hydrogen and 
oxygen 442 
quinhydrone 270, 272 
reference 268 
standard, hydrogen 266 
Electron layers of cations 30 
Eosin 207, 218 
Equivalent 462 
Equivalence point 473 
Erio R 226 
Eriochrome Black T 222, 230 
Eriochrome Blue-Black B 230 
Eriochrome | Blue-Black В 


226 

uw Cyanine R 232, 321, 

, 97 

Eriochrome Red B 232 

Eriochrome Red RE 226 

Eriochromazurol S 228 

Errors, relative 11 

Erythrosine 207, 218 

Esculin 205 

Ethanol 334 

Ethanolamine 334 

4-Ethoxyacridone 205 

p-Ethoxychrysoidine 315 

Ethyl acetate 334 

Ethyl-bis-(2,4-dinitrophenyl)-ace- 
tate 191 

Ethyl ether 334 в 

Ethyl ether, diethylamino-o-car- 
boxyphenylxanthenyl chloride 


390 | 
Ethylene dichloride 334 


Ethylene glycol 334 
Ethylene glycol mono-n-butyl 


ether 332 


glycol monomethyl 


ether 33 
Ethylenediaminetetraacetic acid 


7 
Euchrysine 3R 212 
Extraction 336 


Ferroin 315 

Ferron 325 

Flame photometry 445 
Fluorescein 209, 218 
Fluorescein complexone 232 
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Fluorexone 226, 232 
Fuchsin 218 

Furfurol 334 

a-Furfuryl dioxime 327, 376 


Gallion 376 

Gallocyanine 378 

Gas analysis, calculation of re- 

sults 136, 468 

Gases 

bringing the volume to stan- 
dard conditions 138 

density 156 
drying 358 

Gasometric analysis 158 
calonlation of results 136, 


GBHA 234 

Glycerin 334 

Glycinthymol blue 234 

Glyoxal-bis-(2-oxyanil) 234 

Gold yellow 196 

Gram-equivalent 463 

Gravimetric analysis, conversion 
factors 70, 461 

Gravimetric form 70 

G-salt 211 

GTB 234 


Helianthine B 182 
Hematoxylin 186, 234, 329 
Hemp-like datisca (extract) 378 
Hexane 334 
Hexanitrodiphenylamine 374 
Hexone 334 
HHSNN 226 
Hydrobromic acid 
density and concentration of 
solutions 174 
use for extraction 346 
use аз a reagent 322 
Hydrochloric aci 
density and concentration 
of solutions 164, 174 
азе as a reagent 322, 325 
use for extraction 346 
Hydrofluoric acid 
density and concentration 
of solutions 174 
Hydrogen exponent, see pH 
Hydrogen, overvoltage on the 
electrode 442 


Hydrogen peroxide 327, 330 
Hydroiodic acid : 
density and concentration 
of solutions 174 
use for extraction 346 
Hydrone II 223 
Hydroxocomplexes 273 
o-Hydroxybenzoic acid 390 
2-H ydroxy-3-chloro-5-nitroben- 
zene-(1-az0-2")-1'-hydroxy-8'- 
naphthylamine-3’ ,6’-disulpho- 
nic acid 376 
Hydroxyhydroquinone pink 234 
Hydroxyhydroquinone sulphoph- 
thalein 234 
2-Hydroxy-5-methylazobenzene- 
4’-sulphonic acid 396 . 
7-Hydroxy-4-methylcoumarin 
204 


2-[2’-Hydroxynaphthalenc-(1"- 
azo-2)-phenylazoxy]-4-methyl- 
phenol 364 

Hydroxyquinoline (o-Hydroxy- 
quinoline) 321, 325-327, 378 

use in extraction 344 

2-Hydroxy-3-sulpho-5-chloroben- 
zene-1-azobarbituric acid 380 

Hygrostats, preparation 359 


Ilyinsky's reagent 384 

Indicators 
acid-base 176, 472 
adsorption 216 
chemiluminescent 214 
complexonometric 221 
dichromatic 200, 473 

fluorescent 204 

ionization constants 200 

isohydric solutions 475 
mixed 204 
monochromatic 200 
oxidation-reduction 344 
salt correction 199 
„universal 203 

Indigo carmine 197, 201, 318 

Indigosulphonic acids 318 

odeosine 185 

Todometry, calculation of results 
21 


7-1040-8- uinolinol-5-sulphonic 
acid 325 ш 


Ion mobility 299 

Ion radii 22 

Ionic product of water 198 

Ionic strength 117, 120, 
200, 314, 316, 474, 475 

Isoamyl acetate 332 

Isoamyl alcohol 332 

Isopropanol 334 

Isopropyl ether 334 


199, 


Lacmoid 185 
Lauíh's violet 317 
Linear measures 446 
Liquid measures 446 
Liquids, drying 330 
Logarithms 448 
Lophine 214 
Lucigenin 215 
Luminol 215 
Lumogallion 378 
Lumomagneson 380 
Luther's rule 478 


Magneson CS 234, 380 

Malachite green 178, 196 

Measures, comparison with met- 
ric measures 446 

Mercaptobenzothiazole 380 

5-Mercapto-3-phenyl-2-thio-4,3- 
4-thiodiazolone (mercaptophe- 
nylthiothiodiazolone) 380 

8-Mercaptoquinoline 324, 327, 
328, 380 

Metallphthalein 236, 242 

Methanol 334 

Methanyl yellow 178 

Methyl cellosolve 334 

4-Methyl-3,4-dimercaptobenzene 


376 
Methyl ethyl ketone 334 
Methyl green 177 
Methyl isobutyl ketone 334 
Methyl orange 182 
ionization constant 200 
salt correction 199 
Methyl red 185, 200, 201 
ionization constant 200 
salt correction 199 
Methyl violet 176, 178, 184, 322, 
Methyl yellow 178, 201 
329, 382 
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Methylaurin 189 

Methylene blue 201, 202, 317, 322 

Methylthymol blue 236 

B-Meihylumbelliferone (4-methy- 
lumbelliferone) 204, 209 

Milligram-equivalent 463 

Mimosa 396 

Molecular weights 31 

Monochlorobenzene 332 

Morin 211, 238, 321, 330, 382 

Mordant yellow 195 

MTB 236 

Murexide 238, 323, 382 


Naphtharsone 396 

Naphthin 382 

Naphthionic acid 213 

B-Naphthol (2-naphthol) 210 

B-Naphthol violet 195 

Naphthol yellow 238 

2-Naphthol-(1-azo-2")-4'-chlo- 
rophenol-6/-sodium sulphona- 
te 380 

a-Naphtholbenzoin 176, 193 

c-Naphtholphthalein 191, 202 

f-Naphthoquinoline 209, 382 

a-Naphthy] red 184 

a-Naphthylamine (1-naphthyla- 
mine) 208, 213 

p-Naphthylamine (2-naphthy- 
lamine) 

1,5-Naphthylami nosulphamide 
205 


БА 
Naphthylazoxine 238 
Nessler's reagent 327 
Neutralization reactions 463 
Neutral red 189, 202, 319 
Nickelon 364 
Nile blue 194 
Nioxime 370 
Nitrazine yellow 188 
Nitric acid 

density and concentration of 

solutions 160, 174 

use for extraction 346 
Nitrobenzene 334 
" Nitrobenzene-(1",4)-diazoami- 

no-(1-azo-1")-benzene-2"-arso- 
ne-4’-sodium sulphate 392 

Nitrochromoazo 384 
Nitroferroin 314 
Nitron 384 
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-Nitrophenol 190 
ша сопзіапі 200 
o-Nitrophenol 187 
p-Nitrophenol 188 

ionization constant 200 
Nitro-o-phenanthroline 314 
p-Nitrophenyl-azoaminobenzene- 

р en чи 366 
1-(p-Nitrophenyl)-3-methyl-4- 

nitropyrazolone-5 386 
«-Nitroso-B-naphthol 323, 384 
B-Nitroso-o-naphthol 324, 384 
1-Nitroso-2-naphthol-3,6-disul- 

phonic acid, disodium salt 386 
N-Nitrosophenylhydroxylamine, 

ammonium salt 370 
Nitroso-R-salt 324, 386 
Normality of solutions 462 


Octane 334 

Orange G 197 

Orange III 182 

Orange IV 181 

M d compounds, separation 


Organic reagents 360 
Overvoltage of hydrogen and оху- 
gen 442 
Oxidation-reduction 
methods, calculations of re- 
sults 125 
reactions 463 
Oxidizing agents 125 
Oxine 378 


Oxygen, overvoltage on the elec- 
trode 442 


Palatine chrome green 222 

PAN 238, 324, 331 

PAR 240, 327, 330 

Paton-Reeder Dye 226, 242 

Pentamethoxy red 180 

ionization constant 200 

Pentaoxy red 180 

3,9,7,2',4'-Pentaoxyflavon 211, 
382 

Perchloric acid, density and con- 
centration of solutions 167, 
175 

Permanganatometry, calculation 
of results 125 


pH БЭР 
colorimetric determination 
199 


electrometric determination 
269 


evaluated in terms of „ће 
activity of hydrogen ions 
52 
precipitation of metal hyd- 
roxides 273 
1,10-Phenanthroline 315, 325, 386 
Phenazo 386 | 
2,4-Phenol disulphonic acid 327 
Phenol red 189, 202 
ionization constant 200 
salt correction 199 1 
Phenolphthalein 193, 202, 203 
salt correction 199 
Phenolsulphophthalein 189 
Phenosafranine 219, 319 
N-Phenyl-anthranilic acid 314 
Phenylarsonic acid 384 
2-Phenylearboxylic асій-(1-а20- 
27)-1,8'-dioxynaphthalene- 
3’,6’-disulphonic асій-(7'-а20- 
1^)-2"-phenylarsonic acid 368 
Phenylfluorone 330, 384 
9-Phenyl-2,3,7-trioxyfluorone-6 
86 


Phloxine 206 

Phosphoric acid, density and 
concentration of solutions 165, 
75 


Photometric methods of determi- 
ning ions 321 9 

Phthalein complexone 236, 242, 
323 


Phthalein purple 242 
Picric acid 177 
Picrolonic acid 386 
Plumbone 246, 392 
2,2'-Potassium bicinchonine 386 
Potassium iodide 322, 328 
Potentials 
calomel electrode 271, 272 
decomposition 445 : Б 
electrode, determination 265 
ionic, cations 30 
ionization 27 3 
polarographic half-waves 40 
quinhydrone electrode 270, 
7 


Potentials 
reference electrodes 268 
standard oxidizing 300, 476 
Precipitation 
methods, calculation of re- 
sults 129 
Protein error 334 
Propanol 334 
Purpurin 388 
Pyridine 323, 324, 329, 334 
1-(2-Pyridylazo)-naphthol-2 240 
4-(2-Pyridylazo)-resorcinol 240 
~ sulphophthalein 
Pyrocatechin violet 242, 330 
Pyrogallol 327, 330, 388 
Pyrogallol red 244 


Quercetin 330, 334 

Quinaldic acid 388 

Quinaldine red, ionization con- 
stant 200 

Quinalizarin 322, 331, 388 

Quinhydrone electrode, standard 
potential 270, 272 

Quinic acid 209 

Quinine 209, 212 

a-Quinoline carboxylic acid 388 


Radioactive elements 21 
Reagents 
density and concentration 
174 
masking 132, 345 
organic 
Resorcin yellow 196 
Rhodamine B 322, 388 
Rhodamine 5 388 
Rhodamine 6G 219, 390 
Rhodanine 321 
Rosaniline 323 
Rosolic acid 189 
R-salt 211 
Rubeanic acid 390 
Rules 
calculation 11 
Luther's 478 


Safranine T 318, 329 
Salt correction 
of indicators 199 


Salicyl yellow 195 
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Salicylal-o-aminophenol 390 
Salicylaldoxime 327, 390 
Salicylic acid 206, 325, 390 
Separation of organic compo- 
unds 347 
Sodium alizarin sulphonate 184, 
360 
Sodium carbonate, density and 
concentration of solutions 173 
Sodium diethyldithiocarbamate 
321, 390 | 
use in extraction 327 
Sodium ethylenediaminetetraa- 
cetate 130, 368 
Sodium indigo disulphonate 197 
Sodium sulphosalicylate 392 
Sodium tetraphenylborate 392 
Solubility 
in organic solvents 100 
in water 77 
Solubility product 105 
conversion of the pH 252 
Solutions 
absorbing, vapour pressure 
155 
buffer capacity 475 
concentration 470 
density 470 
ionic strength 120 
normality 462 
titre 463 
Solvents 332 
SPADNS 246, 325, 331 
Spectrum wavelengths 320 
SS-acid 213 
Standard oxidizing potentials 
300 
Standard sieves 402 
Stilbazo 321, 392 
Stilben-2-2'-disulphonic асій-4, 
4'-bis-(azo-1")-2",4"-dioxyben- 
zene, diammonium salt 392 
Stilbexone 392 
Rr шиний multipliers 70, 
6 
Sulphanilic acid 323 
Sulpharsasene 246, 328, 392 
Sulphonazo 246, 394 
Sulphon-bis-4-hydroxyphenyl-(3- 
azo-2’)-4’-hydroxy-8’-amino- 
naphthalene-3’ ,6’-disulphonic 
acid 246 


488 


Sulphosalicylic acid 246, 325, 330 
Sulphuric acid 334 $ 
density and concentration of 
solutions 161, 174 


Tannin 394 
Tartrazine 219 
Tetraaminodiphenyl 372 
Tetrabromofluorescein 207 
Tetrabromophenolsulphophtha- 
lein 183 
Tetrachloride, carbon 332 
Tetraethyldiamino-o-carboxy- 
phenylxanthenyl chloride 388 
Tetraiodofluorescein 185, 207 
Tetralin 334 
1,2.5,8-Tetraoxyanthraquinone 


3,5,7,2'-Tetraoxyflavon 378 
Thiazo yellow 396 
Thioacetamide 394 
Thiocarbamide 394 
Thioglucolic acid 394 
Thionalide 394 
Thionine 317 
Thiooxine 380 
Thiourea 246, 
Thioxine 380 
Thorin 248, 396 
Thoron 248, 326, 330, 396 
Thymol blue 179, 192, 202, 203 
ionization constant 200 
salt correction 499 
Thymolphthalein 194, 202, 203 
salt correction 199 
Thymolphthalexone 248 
Thymolsulphophthalein 179 
Tin dichloride 328 
Titanium yellow 326, 396 
Titration 
amperometric 408, 426 
calculation of results 123 
index 201 
indicators 472 
Titre, establishment 
o-Tolidine 323, 396 
Toluene 334 
8-(p-Toluene sulphamido)-qui- 
noline 396 
8-Tosylaminoquinoline 39 
Trilon B 130, 368 


322, 330, 394 


1,3,5-Trinitrobenzene 197 
2,4,6-Trinitrophenol 177 
2,4,6-Trinitrotoluene 196 У 
1,2,4-Trioxyanthraquinone 388 
1,2,3-Trioxybenzene 388 : 
»4,5-Trioxybenzoy!para-amino- 
benzoic acid 368 
2,2/,4-Тпоху-5-сШого-(1-а20- 
{")-benzene-3-sulphonic acid 
2,6,7-Trioxy-9-(4"-dimethylami- 
nophenyl)-3-fluorone 372 
2,4,5-Triphenylglyoxaline 214 
2,4,9-Triphenylimidazol 214 
Tropeolin С 178 
Tropeolin 0 196 
Tropeolin 00 181, 203, 219 
Tropeolin 000 194 
Turpentine 334 
Tyron 248, 330 
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Umbelliferone 210 
Units of energy 446 
Units of power 447 
Uranol 362 


Vanadicophosphorie acid 334 d 
Vapour pressure over water шр 
over absorbing solutions 15 
Vapours, density 156 
Variamine Blue B 248 
Versene 368 
Victoria yellow 178 
Volumetric determination 158 1 
Volumetric-analytical determi- 
nations 
calculation of results 13, 123 
indicators, selection 472 


Water 334 


ionic product 198 
vapour pressure 155 
Woliramite 331 


Xylene 334, 355 

Xylenol blue 180, 192 
Xylenol orange 350, 331 
P-Xylenol phthalein 493 
p-Xylenol sulphophthalein 180 


OTHER BOOKS FOR YOUR LIBRARY 


COURSE 
OF ANALYTICAL CHEMISTRY 


By А.Р. Kreshkov, A.A. Yaroslavtsev 
Volume 1 


QUALITATIVE ANALYSIS 


‘This volume presents the principles of 
the theory, methods, and techniques of 
qualitative analysis of inorganic sub- 
stances. Attention is particularly given 
to general practical instructions and 
safety when working in analytical labo- 
ratories. The book gives methodical 
instructions in analysing mixtures of 
cations and anions. 


Volume 2 
QUANTITATIVE ANALYSIS 


This volume presents the theory and 
practice of quantitatively analysing 
inorganic substances. A detailed de- 
scription is given of the methods of 
work, apparatus and instruments, and 
also the methods of calculating the 
analytical results. 

Volume 1 and Volume 2 are intended 
for students of chemical higher teche 
nical schools and may be used for 
training and improving the skill of 


analysts. 


OTHER BOOKS FOR YOUR LIBRARY 


PROBLEMS AND EXERCISES 
IN ORGANIC CHEMISTRY 


By A. Agronomov et al. 


А textbook by a group of lecturers in Moscow State University, 
for university undergraduates, postgraduate and research students, 
and teachers of chemistry in technical and teacher-training colleg- 
es. Consists of nine chapters, the first of which deals with the 
nomenclature of organic compounds. Each of the subsequent chapt- 
ers consists of an introduction to the key elements in the subject 
studied and rational approach to the solution of problems and a 
collection of problems and exercises with answers and solutons. 


BASIC METHODS OF ORGANIC MICROANALYSIS 
By V.A. Klimova 


: "This book gives a detailed description of the basic methods 
used in modern microanalysis of organic substances. It describes 
7 procedures for determining carbon, hydrogen, nitrogen, sulphur, 

7 germanium, oxygen, carbonyl group, amine nitrogen, nitrogen of 
nitroparaffins, alkoxyl group, and water. Moreover, this book gives 
ints on how to use the analytical balance and other laboratory ap- 

"paratus. The book is a practical manual for scientists engaged in 


microanalysis of organic compounds. It can be of value to both 
. undergraduate and graduate students. 
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